functioning  at  peak  efficiency  with 

AMPEREX 


One  of  the  largest  news  gathering  organizations,  oper¬ 
ating  twenty-six  transmitters  in  various  parts  of  the  world, 
reports  highly  satisfactory  results  under  the  severest 
conditions  of  actual  service. 

In  the  latter  half  of  1939,  Amperex  HFBOOO's  and 
ZB3200's  were  installed  in  several  of  their  transmitters. 

After  many  other  types  of  air-cooled  and  water-cooled 
tubes  had  been  tried  and  found  wanting,  these  Amperex 
HF3000  and  ZB3200  tubes,  which  had  been  in  continuous 
operation,  were  adopted  for  the  entire  system. 

More  than  100  types  of  Amperex  Transmitting  and 
Rectifying  Tubes  are  available  for  rapid  delivery. 
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VARNISHED  TUBING 
SATURATED  SLEEVING 


Today  .  .  .  next  year  ...  or  ten  years  •from 
now  —  there  are  no  eras  of  "peace"  for 
electrical  insulation.  The  destructive  forces  are 
always  present  waiting  relentlessly  to  breakdown 
service,  hold  up  production  and  pile  up  operating 
costs.  But  by  the  simple  expedient  of  prepared¬ 
ness,  of  building  up  a  defense,  "business  as  usual" 
can  be  a  time-honored  symbol.  For  the  "all  out" 
protection  of  electrically  energized  machines  and 
equipment  is  TURBO,  the  insulation  that  meets 
force  with  a  higher  force. 

With  TURBO  insulation,  casualties  or  bandaged 
insulations  are  out  .  .  .  and  forever  out.  There  are 
no  treaties,  no  half-way  measures  or  reprisals  — 
TURBO  stands  on  guard  and  insures  a  safe 
passage. 

Write  today  for  complimentary  sample  card  of 
TURBO  Varnished  Tubing  and  Saturated  Sleeving. 


BLOCK  MICA— In  complete  range  ot  sizes  and  grades. 
India  ruby,  Brazilian;  graded  and  selected  to  meet  most 
exacting  specifications. 


MICA  FILMS 


■Meeting  every  conceivable  specification, 
produced  under  the  most  restrictive  gaging  process.  Only 
by  the  highly  specialized  experience  of  long  years  in  han¬ 
dling  can  the  degree  of  precision  so  essential  to  a  highly 
accurate  final  product,  become  assured. 


VARNISHED  CAMBRIC — Designed  and  processed  to 
provide  maximum  tensile  strength  and  other  essential  me¬ 
chanical  properties,  coupled  with  the  fundamental  dielectric 
values. 


MICA  PLATE  AND  PRODUCTS. 


-Basically  held  to 
supreme  quality  by  an  ultra-selective  process  of  splittings 
utilized,  with  binders  qualitatively  and  quantitatively  pro¬ 
portioned  to  highest  technical  requirements.  India  ruby  arid 
amber  mica  splittings  exclusively  used  in  the  fabrication  of 
all  plate,  resulting  in  a  product  and  segments  so  outstand¬ 
ing  as  to  be  established  as  a  standard  in  the  electrical,  radio 
and  allied  fields  for  twenty  years. 
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ELECTRONICS 


REFERENCE 


ISSUE 


The  editors  present  on  the  following  pages  an  issue  of 


ELECTRONICS  devoted  to  reference  data — tables,  charts,  and  for¬ 


mulas — for  engineers  in  the  electronic  fields.  While  in  no  sense  a 


substitute  for  handbooks  covering  these  fields,  this  Reference  Issue 


is  intended  to  serve  as  a  compact  source  of  material  commonly 


used  in  electronic  engineering,  but  difficult  for  the  busy  engineer 
to  keep  in  his  head.  An  alphabetical  index  appears  on  page  64. 
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SECTION  2 . STANDARD  BROADCASTING. 


SECTION  3 . FREQUENCY  MODULATION. 


SECTION  4 . TELEVISION  BROADCASTING. 


SECTION  5 . AUDIO  AND  SOUND  SYSTEMS. 


SECTION  6 . INDUSTRIAL  USES  OF  TUBES. 


SECTION  7 . MEASUREMENTS 
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SECTION  I:  RADIO  COMMUNICATION 


2,504-3,497  5  Coastal  harbor,  gov¬ 
ernment,  aviation, 
fixed,  miscellaneous 
Amateur 

Government,  aviation, 
fixed 

6,020-6,190  International  broad¬ 
cast,  government 

6.200- 6,990  Coastal  telegraph  and 
phone,  government, 
fixed,  miscellaneous 
Amateur 

Government,  fixed, 
aviation,  ship  tele¬ 
graph,  coastal  tele¬ 
graph,  miscellaneous 
9,510-9,690  International  broad¬ 
cast 

9,710-11,000  Government,  fixed 
aviation 

11,010-11,685  Ship  telegraph,  mari¬ 
time,  calling,  govern¬ 
ment,  coastal  tele¬ 
graph,  fixed,  avia¬ 
tion,  miscellaneous 

11,710-11,890  International  broad¬ 
cast,  government 

11,910-13,990  Aviation,  fixed,  gov¬ 
ernment,  ship  tele¬ 
graph,  coastal  tele¬ 
graph,  miscellaneous 
14,000-14,400  Amateur 
14,410-15,085  Fixed 
15,110-15,330  International  broad¬ 
cast,  government 

15,355-17,740  Fixed,  government, 
aviation,  ship  and 
coastal  telegraph,  mis¬ 
cellaneous 

17,660-17,840  International  broad¬ 
cast 

17,8tM)  21 ,440  Fixed,  government, 
aviation 

21,460-21,650  International  broad¬ 
cast,  government 

21,050-23,175  Coastal  telegraph,  gov¬ 
ernment,  ship  tele¬ 
graph,  miscellaneous 

23.200- 25,000  Aviation,  government, 

miscellaneous 

25 , 025-26 , 975  Broadcast ,  government 
27,000-27,975  Government,  general 
communication 
28,000-30,000  Amateur 
30,000-42,000  Police,  government, 
relay  broadcast,  coast¬ 
al  and  ship  harbor, 
miscellaneous 

42,000-50,000  Broadcast  and  educa¬ 
tional  (F-M) 

50,000-56,000  Television,  fixed 
56,000-60,000  Amateur 
60,000-112,000  Government, television 
112,000-116,000  Amateur 
116,110-139,960  Broadcast,  govern¬ 
ment,  aviation,  police, 
miscellaneous 

140,100-143,880  Aviation 
144,000-400,000  Government,  televi¬ 
sion,  fixed 

400,000-401,000  Amateur 
401, 000  and  above  Experimental 


Low  radio  frequencies: 

(Long  waves) :  10  to  550  kc;  30,000  to  545 
meters.  Ground-wave  range  0-1000 
miles;  sky-wave  range  500-8000  miles. 


3,500-4,000 

4,005-6,000 


Established  by  Cairo  Convention 


Frequency  Percentage 

band  in  kc  Service  Tolerance 

10-550  Fixed,  land,  mobile  0.1% 
Mobile  110-162  kc  0  3 

Mobile  365-515  kc  0  3 

Aircraft  0  3 

550-1600  Broadcasting  20  cps 

1600^6000  Fixed  0  01 

Land  0.02 

Mobile  1500-4000  0  05 

Mobile  4115-4165  0  .05 

Mobile  5500-5550  0.05 

Mobile  4000-6000  0  02 

Aircraft  0  025 

Broadcasting  0  005 

6000-  Fi.xed  0  01 

30,000  Land  0  02 

Mobile  6200-62.50  0  05 

Mobile  82:10 ~8:«0  0  05 

Mobile  ll,0tK)  0  05 

Mobile  12.34-12.5  Me  0  05 
Mobile  16.46-16.66  Me  0  05 
Mobile  22-22.2  Me  0  05 

Mobile  —  other 

frequencies  0  02 

Aircraft  0  025 

Broadcasting  0  005 


Broadcast  frequencies: 

550  to  1600  kc;  545  to  187  meters. 
Ground-wave  range  0-100  miles.  Sky- 
wave  range  100-1500  miles. 


7,000-7,300 

7,305-9,490 


High  radio  frequencies: 

(Short  waves):  1600  to  30,000  kc;  187  to 
10  m.  Ground-wave  range  1-50  miles; 
sky-wave  range  50-8000  miles. 


Ultrahigh  frequencies 


(Ultrashort  waves):  30  to  300  Me:  10  to 
1  m.  Range  0-100  miles. 


Microwave  frequencies 


300  to  3000  Me  (1  m  to  10  cm).  Range 
limited  to  line  of  sight. 


F.C.C.  Frequency 
Allocations 


Bandwidth 

Requirements 


The  following  is  a  condensed  table  of 
allocations  in  the  U.S.A. 


Bandwidth 

Service  Requirements 

C-w  Telegraph  Keying  spml  in  bauds* 
1-c-w  Telegraph  Keying  speed  in  bauds* 
plus  twice  modulation 
frequency 

Commercial  Telephone  6  to  8  kc 

Broadcasting  10  to  30  kc 

Television  (Vestigial  sideband)  6  Me 
F-m  Broadcasting  200  kc 

F-m  Communication  40  kc 

Fac.simile  Xurnlwr  of  picture  ele¬ 
ments  per  second  plus 
twice  sub-carrier  fre¬ 
quency,  if  used 

*  One  baud  is  0.8  words  per  minute  for  a 
code  having  8  dots  or  blanks  per  letter. 


Frequency 

channels, 

kilocycles 


.Vllocation 


Fixed,  government 
Coastal  telegraph,  gov¬ 
ernment 

Maritime  calling,  ship 
telegraph,  fixed  and 
coastal  telegraph.  (190 
kc  to  state  police  and 
government) 
Government,  fixed,  air¬ 
port,  aircraft  (375  kc 
to  direction  finding) 
Coastal  telegraph,  gov¬ 
ernment,  ship  tele¬ 
graph,  aircraft,  inter- 
ship  phone  (500  kc  to 
maritime  calling  and 
government) 
Broadcasting  (1,592  to 
Alaska  services) 
Geophysical,  relay, 
police,  government,  ex¬ 
perimental,  marine  fire, 
aviation,  motion  pic¬ 
ture 

Amateur 

Experimental  visual 
and  relay  broadcast, 
police ,  government , 
ship  harbor,  fixed,  mis¬ 
cellaneous 


10-103 

103-141 


Amateur  Allocations^*^ 


C-W  telegraphy:  (A-1  emission) 


Frequency 

Limits 

1750-20.50  kc 
3500-4000  kc 
7000  7:i00kc 
14,000-14,400  kc 
28,000  -:10.000  kc 
56,000-60,000  kc 
112-116  Me 
224-230  Me 
400  401  Me 


1  ype 
License 
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Distance,  miles 

0  500  1000  1500  2000 


0  500  1000  1500  2000  2500  3000  3500 
Distance.kilometers 


Distance ,  miles 

.0  500  K)00  1500  2000 


0  500  1000  1500  2000  2500  JOOO  3500 

Distance.kilometers 


Distance,  miles 


Power  =  I  kw 
(S  =4xl0'**emjjj 
(Sea  water) 


FW.I-tA| 


0  2004006P0  800  10(X)I200  1400K001800  2000 
Oistonee ,  ki  lometers 


Distance. miles 


Power  *  1  kw  ^  ( 

<T*IO''^e.mu  , 

( Average  grT)untl(  j  *  ! 


0  ?0O«O6OO8OOI)OOinOI«)OINOim?O0O 
Dislonce,  kilometers 


Ground-wave  propagation'^ 

Values  are  given  in  Fig.  1-2  for  average 
ground  and  sea  water,  for  1  kw  power, 
with  vertical  i-wave  antenna.  For 
power  P  in  kw,  multiplj-  field  strength 
values  by  \/ P. 


Police  Allocations 


Municipal,  State,  and  County 


1610-1712  kc,  2:118  2490  kc,  2804-2812 
kc,  5135- .51 40  kc,  5195  kc.  State:  190, 
1730  kc.  I’-h-f  (municipal):  .30.5  to 
40.0  Me  (29  channels). 


Propagation — Ultrahigh 
Frequencies^' 


International  Broadcast 
Allocations 


U-h-f  field  strength 


Frequency 

Limits 

t)00(>-t)200  kc 
9500-9700  kc 
11,700-11,900  kc 
15,100-15,3,50  kc 
17,7.50-17,850  kc 
21,4.50  -21,650  kc 


Band 
.50  meter 
31  meter 
25  meter 
20  meter 
17  meter 
14  meter 


volts  meter 


where  P  is  the  power  radiated  in  watts 
from  a  half-wave  dipole  in  direction  of 
receiving  point,  H  is  transmitting  antenna 
height  in  meters,  A  is  receiving  antenna 
height  in  meters,  X  is  the  wavelength  in 
meters,  and  r  is  the  distance  from  the 
transmitting  antenna  in  meters. 


Propagation — Choice  of 
Frequency'^ 


Example  P  =  I  kw,  .4  =  10,  //  =  100, 
r  =  1000  m  (0.62  miles),  X  =  6  m  .50 
Me'),  t  =  0.4t)  v/m.  At  r  =  10  km 
(6.2  miles),  c  =  4.6  mv  rn  (other  factors 
remaining  unchanged). 

Note:  The  heights  A  and  //  are  the 
actual,  not  the  effective,  heights  of  the 
receiving  and  tran.smitting  antennas, 
respectively. 


Figure  1-1  shows  the  maximum  usable 
frequency  for  transmission  over  distances 
up  to  2200  miles,  at  noon  and  midnight, 
during  summer  and  w'inter  at  latitude 
39°  N*  The  upper  and  lower  limits  in 
each  range  correspond  to  the  sunspot 
maximum  and  minimum  respectively. 


Propagation — Ground 
Wave 


A-m  Telephony  (A-3  emission) 


160  m  ISOO  2050  kc  B  or  C 

SO  m  :1900  4000  kc  A 

20  m  14.15-14.25  Me  A 

10  m  28.5-30.0  Me  B  or  C 

5  m  and  above,  same  as  c-w  telegraph 


The  field  intensity'' 

due  to  the  ground  wave  is  given  by 


F-m  telephony 


5  m  58.5-t)0  Me  B  or  C 

21  m  and  above,  same  a.s  c-w  telegraphy 


where  K  is  antenna  constant  (195  for 
i-wave.  270  for  j-wave),  P  is  power 
radiated  in  watts,  d  is  the  distance  in 
miles,  and  .4  U  an  attenuation  constant 
defined  below. 


Television 


The  attenuation  constant 


Civil  Aviation  Allocations^ 


Frequency 
in  kc 
200-400 
(58  channels] 
278 

2900  .3500 
4100-6)600 
(so  channels) 


.'Service 

Weather  and  radio  range 


.\irport  traffic  control 
Plane-ground  (night) 
Plane-ground  (day) 


where  /  is  the  frequency  of  operation  in 
kc,  d  is  the  distance  in  miles  and  a  is 
the  soil  or  water  eonductivity  in  emu. 
The  above  equations  neglect  the  effect  ol 
dielectric  constant,  which  is  permissible 
at  frequencies  lower  than  the  value  /, 
specified  in  Table  1  ‘36) 


Itinerant :  calling 
and  working  (night) 
Itinerant:  calling 
and  working  (day) 

F-h-f  marker  beacons 
Transport  company,  point 
to  point 

.Virport  traffic  control 


6210 
75,000 
2.7-18  Me 
(28  channels] 
129-1.32  Me 


Typical  soil  constants 


0^ 
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Distance,  mjifs  ^ 

0  ,  20  40  60  80  OO  f?0  140“  160 


imif  of 


Distonce.kilomc+crs 


100.000 1 
40000, 
lO.OCO 


Limit  of 
Jme  of 
S/qht 


6  40  (80  i20  lef  ?6o 

Distance  ,ki  lomelers 


Transmitter  antenna  height,  feet 


00  400  600  800  OOO  1200 
Transmitter  antenno  height,  meters 


Exponent  N 


antenna 


YPICAL  SOIL* < iONSTANTS 


Conductivity  (<t)  Dielectric 
emu  Constant 

lOit  5 

lOXlO-it 

30X10“  30 

4X10  "  KO 


Typ«‘  of  soil  or  Mater 

Dry,  sandy,  rocky  s<»il . 

Inland  soil . 

-Moist  ground . 

Salt  Mater  . 


The  attenuation  constant 


where  e-  is  the  tiiean  square  1  voltage 
arising  from  shot  effect,  /  is  the  electron 
current  in  amperes,  7,  is  the  impetiance 
through  which  electron  current  flows, 
in  ohms,  and  A,/’  is  the  bandwidth  in  cps. 
Emmple:  [  =  10  ma,  Z  =  10.000  ohms, 
/  =  20  kc,  e*  —  7.4x10  *  (r-m-s  value  is 
86  Mv). 


A  =46X10  «f“  «d 

where  f  is  the  frequency  in  kc,  and  d  is 
the  distance  in  km. 


Noise 


Impulse  noise 


Antennas — Radiation 


Peak  and  average  values  vary  as  the  first 
power  of  the  bandwidth.  Effective  values 
vary  as  the  square  root  of  the  bandwidth. 


The  field  strength  t  due  to  a  linear 
antenna  in  free  space  is 


Fluctuation  noise 


volts  per  meter 


Peak,  effective  and  average  values  vary 
as  the  square  root  of  the  bandwidth. 


where  //  is  the  effective  height  in  meters, 
IP  is  the  radiated  power  in  watts,  R  the 
radiation  resistance  in  ohms,  X  the  wave- 


Signal-to  noise  ratios3 


U-h-f  propagation  values 


.\t  receiver  output: 

Signal-to-noise 

Requirement  ratio 

Perfect  signal  60-80  db 

Good  quality  40-50  db 

Intelligibility  10-30  db 

Xoise-free  picture  in  television  40  db 

Tolerable  picture  20  db 

Recognizable  picture  5  db 


Field  strengths  at  50  and  1.50  Me,  for 
1  kw  power  for  various  values  of  antenna 
height  //  are  given  in  1  ig.  1-3. 


Distance  of  unobstructed  line  of  sight 
between  transmitting  and  receiving 
antennas  is  given  in  Hg.  1-4 


Noise  from  electrical  machineryis 


Attenuation  beyond  horizon' * 


R-f  volts  R-f  volts 
line-to-  line-to- 
.''ource  line  ground 

Vacuum  Cleaner  3  mv  3  5  mv 

Electric  razor  40  5  6 

Diathermy  250  37 

Portable  tool  20  26 

.\utomobile 

ignition**  9-20  juv/m/kc 
bandw’idth 

*  Measured  at  100  feet  in  antenna  35  feet 
high. 


Beyond  the  line  of  sight,  the  field  strength 
of  u-h-f  waves  decreases  rapidh',  accord¬ 
ing  to 


where  «  Ls  field  strength  beyond  horizon, 
c*  is  field  strength  at  horizon  in  pv  m, 
is  di.stance  to  horizon  in  meters,  r 
distance  to  point  of  observation  in 
meters,  and  .V  i-  an  exponent  given  in 
Fig.  1-5. 


Thermal  agitation  noise: 

e*  =  5.49xl0-«  TZAf  volts* 

where  is  the  mean  squared  voltage 
arising  from  thermal  agitation,  T  is  the 
absolute  temperature  in  deg  K.,  Z  is  the 
resistance  of  the  conductor  in  ohms,  and 
A/  is  the  bandwidth  in  cps. 

Example'.  T  =  300°,  Z  =  10,000  ohms, 
/  =  20  kc,  e*  =  3.3x10'**  (r-m-s  voltage 
is  1.8  p\). 


Propagation — Sky  Wave 


The  field  strength  due  to  the  sky  wave 


where  R  is  power  radiatetl  in  kw,  d  is 
distance  to  receiving  point  in  km,  0  is 
the  angle  at  center  of  earth  subtended 
by  transmission  path,  in  radians,  .4  is 
an  attenuation  constant  defined  below, 
and  e  =  2.718. 


Shot-effect  noise 
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length  in  meters,  an<i  d  the  distance  in 
meters  from  the  antenna  to  the  point  of 
ot)8ervation. 

I’or  a  half-wave  antenna  fed  at  the 
center  (doublet  or  dipole).  //  =  X  tt,  and 
li  =  7'A  ohms. 


where  /  is  the  fre<iuency  of  operation  in 
megacycles. 

Impedance  of  vertical  J-wave  wire  over 
perfectly  conducting  earth  is  )I,5.67  ohms. 


Base-loaded  vertical  antennas: 


Ratio  of  one-tjuarter 

Radiation 

wavelength  to 

resistance 

physical  length 

(ohms) 

1  00 

35  67 

1  21 

21  70 

1  43 

14  28 

1  74 

9  10 

1  97 

t)  92 

2  62 

3  78 

3  93 

1  t).5 

7  85 

0  30 

Tower  Antennas' 

Figure  1-8  gives  the  relative  field  inten¬ 
sity  for  tower  antennas  of  different  heights, 
in  electrical  degrees  (:i60'"  =  full  wave¬ 
length)  at  different  angles  above  the 
horizon. 

The  field  intensity  from  a  tower  antenna 
is  shown  in  Fig.  1-9,  for  different  radii 
of  ground  system  anel  different  electrical 


lengths.  For  powers  gre'ater  than  1  kw, 
multiply  fielel  strength  values  by  \  F* 
where  P  is  the  operating  power  in  kw. 


Halt-wave  Antennas"' 
(Hertz) 

Physical  length: 


where  /  is  the  freejuene\v  eef  operation  in 
.Me.  .■\ssume*s  length  eejual  to  95  per 
cent  e)f  half  wavelength  in  free*  .space. 

Directivity: 

The  elirectivity  e»f  raeliation  from  a  half¬ 
wave  antenna  in  fre*e  sjMice  is  give*n  in 
Fig.  1  ti. 

Impedance: 

.\t  center  of  half-wave  antenna  the  im- 
jHslane-e  is  lAM  ohms  when  exactly  half 
wavelength  long.  When  length  is  0.95  of 
half-wavelength,  the  impe*elance  is  about 
(>7  ohms. 

Impedance  at  harmonics: 

Fig.  1-7  give‘s  the  antenna  imiaslance  of 
a  wire  in  free  .space  at  harmonics  of  the 
fundamental. 


Quarter-wave  Antennas^'* 
(Marconi) 

Physical  length: 

From  far  end  to  ground  or  counterpoise 
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SECTION  I: 

Frequency  Ranges^ 

Low  radio  frequencies: 

(Long  waves) :  10  to  550  kc;  30,000  to  545 
meters.  Ground-wave  range  0-1000 
miles;  sky-wave  range  500-8000  miles. 

Broadcast  frequencies: 

550  to  1600  kc;  545  to  187  meters. 
Ground-wave  range  0-100  miles.  Sky- 
wave  range  100-1500  miles. 

High  radio  frequencies: 

(Short  waves):  1600  to  30,000  kc;  187  to 
10  m.  Ground-wave  range  1-50  miles; 
sky-wave  range  50-8000  miles. 

Ultrahigh  frequencies: 

(Ultrashort  waves):  30  to  300  Me:  10  to 
1  m.  Range  0-100  miles. 

Microwave  frequencies: 

300  to  3000  Me  (1  m  to  10  cm).  Range 
limited  to  line  of  sight. 


F.C.C.  Frequency^ 
Allocations 

The  follow'ing  is  a  condensed  table  of 
allocations  in  the  U.S.A. 


RADIO  COMMUNICATION 

2,504-3,497  5  Coastal  harbor,  gov-  Frequency  Toleronces' 


Frequency 

channels, 

kilocycles 

10-103 

103-141 

143-193 


194-391 


392-548 


550-1,600 

1,600-1,712 


1,716-2,004 

2,004-2,500 


Allocation 

Fixed,  government 
Coastal  telegraph,  gov¬ 
ernment 

Maritime  calling,  ship 
telegraph,  6xed  and 
coastal  telegraph.  (190 
kc  to  state  police  and 
government) 
Government,  6xed,  air¬ 
port,  aircraft  (375  kc 
to  direction  6nding) 
Coastal  tel^aph,  gov¬ 
ernment,  ship  tele¬ 
graph,  aircraft,  inter¬ 
ship  phone  (500  kc  to 
maritime  calling  and 
government) 
Broadcasting  (1,592  to 
Alaska  services) 
Geophysical,  relay, 
police,  government,  ex¬ 
perimental,  marine  6re, 
aviation,  motion  pic¬ 
ture 

Amateur 

Experimental  visual 
and  relay  broadcast, 
police,  government, 
ship  harbor,  6xed,  mis¬ 
cellaneous 


7,000-7,300 

7,305-9,490 


9,510-9,690 


2,504-3,497.5  Coastal  harbor,  gov¬ 
ernment.  aviation, 
6xed,  miscellaneous 
3,500-4,000  Amateur 
4,005-6,000  Government,  aviation, 
6xed 

6,020-6,190  International  broad¬ 
cast,  government 

6.200- 6,990  Coastal  telegraph  and 

’  phone,  government, 
fixed,  miscellaneous 
7 , 000-7 , 300  Amateur 

7,305-9,490  Government,  fixed, 
aviation,  ship  tele¬ 

graph,  coastal  tele¬ 
graph,  miscellaneous 
9,510-9,690  International  broad¬ 
cast 

9,710-11,000  Government,  fixed 
aviation 

11,010-11,685  Ship  telegraph,  mari¬ 
time,  calling,  govern¬ 
ment,  coastal  tele¬ 
graph,  fixed,  avia¬ 
tion,  miscellaneous 

11,710-11,890  International  broad¬ 
cast,  government 

11,910-13,990  Aviation,  fixed,  gov¬ 
ernment,  ship  tele¬ 

graph,  coastal  tele¬ 
graph,  miscellaneous 
14,000-14,400  Amateur 

14,410-15,085  Fixed 

15,110-15,330  International  broad¬ 
cast,  government 

15,355-17,740  Fix^,  government, 
aviation,  ship  and 
coastal  telegraph,  mis¬ 
cellaneous 

17,660-17,840  International  broad¬ 
cast 

17,860-21,440  Fixed,  government, 
aviation 

21,460-21,650  International  broad¬ 
cast,  government 

21 ,650-23,175  Coastal  telegraph,  gov¬ 
ernment,  ship  tele¬ 
graph,  miscellaneous 

23.200- 25,000  Aviation,  government, 

miscellaneous 

25,025-26,975  Broadcast,  government 
27,000-27,975  Government,  general 
communication 
28,000-30,000  .\mateur 
30,000-42,000  Police,  government, 
relay  broadcast,  coast¬ 
al  and  ship  harbor, 
miscellaneous 

42,000-50,000  Broadcast  and  educa- 


Established  by  Cairo  Convention 


Frequency 
band  in  kc 
10-550 


550-1600 

1600-6000 


6000- 

30.000 


Percentage 
Service  Tolerance 

Fi.\ed,  land,  mobile  0.1% 

MobUe  110-162  kc  0  3 

MobUe  365-515  kc  0.3 

Aircraft  0.3 

Broadcasting  20  cps 

Fixed  0.01 

Land  0 .02 

Mobile  1500-4000  0.05 

Mobile  4115^165  0  .05 

Mobile  5500-5550  0.05 

Mobile  4000-6000  0  .02 

Aircraft  0.025 

Broadcasting  0  005 

Fi.xed  0.01 

I.And  0  02 

Mobile  6200-6250  0  05 

Mobile  8230  SI30  0  05 

Mobile  11,000  0  05 

Mobile  12.34-12.5  Me  0  05 
Mobile  16.46-16.66  Me  0 .05 
Mobile  22-22.2  Me  0  05 

Mobile  —  other 
frequencies  0  02 

.\ircr^t  0  025 

Broadcasting  0  005 


Bandwidth 

Requirements^ 

Bandwidth 

Service  Requirements 

C-w  Telegraph  Keying  speed  in  bauds* 
I-c-w  Telegraph  Keying  speed  in  bauds* 
plus  twice  modulation 
frequency 

Commercial  Telephone  6  to  8  kc 

Broadcasting  10  to  30  kc 

Television  (V'estigial  sideband)  6  Me 
F-m  Broadcasting  200  kc 

F-m  Communication  40  kc 

Facsimile  Number  of  picture  ele¬ 
ments  per  second  plus 
twice  sub-carrier  fre¬ 
quency,  if  used 

*  One  baud  is  0.8  words  per  minute  for  a 
code  having  8  dots  or  blanks  per  letter. 


Amateur  Allocations^^ 


tional  (F-M) 

C-W  telegraphy:  (A-1  emission) 

50,000-56,000 

Television,  fixed 

56,000-60,000 

Amateur 

Frequency 

Type 

60,000-112,000 

Government,  television 

Band 

Limits 

License 

112,000-116,000 

Amateur 

160 

m 

1750-2050  kc 

B  orC 

116,110-139,960 

Broadcast,  govern¬ 

80 

m 

3500-4000  kc 

B  orC 

ment,  aviation,  police. 

40 

m 

7000-7300  kc 

B  orC 

miscellaneous 

20 

m 

14,000-14.400  kc 

B  or  C 

140,100-143,880 

Aviation 

10 

m 

28, 000410.000  kc 

B  orC 

144,000-400,000 

Government,  televi¬ 

5 

m 

56.000-60,000  kc 

B  or  C 

sion,  fi.xed 

2J 

m 

112-116  Me 

B  or  C 

400,000-401,000 

Amateur 

u 

m 

224-230  Me 

B  orC 

401, 000  and  above  Experimental 

} 

4 

m 

400-401  Me 

BorC 
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Distance,  miles 

0  500  1000  1500  2000 


iM0NI6HT> 


0  500  1000  1500  2000  2500  3000  3500 
Distance.kiiometers 


Distance ,  miles 

500  WOO  1500  2000 


0  500  1000  1500  2000  2SOO  JOOO  3500 

Distance, kilome+ers  . 


Distance,  miles 


Power  *  I  kw 
(T  *4xl0''’emu. 
(Sea  water) 


0  200  400  600  800  lOOO  1200  1400  1600  leOO  2000 
DisJ»nee ,  k  i  lometers 


Distance,  miles 


Power  *  I  kw  I 
<r*IO''’e.mu 
(Average  qrounilJ"i 


0  200«0  600  800  l000l?()0l«0l600in0  2000 

Oistonee ,  ki  lometers 


Ground-wave  propagation^ 

Values  are  given  in  Fig.  1-2  for  average 
ground  and  sea  water,  for  1  kw  power, 
with  vertical  i-wave  antenna.  For 
power  P  in  kw,  multiply  field  strength 
values  by  yj  P. 


Police  Allocations 


Municipal,  State,  and  County 

1610-1712  kc,  2:118-2490  kc,  2804-2812 
kc,  5135-5140  kc,  5195  kc.  State:  190. 
1730  ke.  U-h-f  (municipal):  .30.5  to 
40.0  Me  (29  channels). 


Propagation — Ultrahigh 
Frequencies^’ 


International  Broadcast 
Allocations 


U-h-f  field  strength 


Frequency 

Limits 

6000-6200  kc 
9500-9700  kc 
11,700-11.900  kc 
15,100-15,350  kc 
17,750-17.850  kc 
21,4.50  -21,650  kc 


Band 
.50  meter 
31  meter 
25  meter 
20  meter 
17  meter 
14  meter 


volts  meter 


where  P  is  the  power  radiated  in  watts 
from  a  half-wave  dipole  in  direction  of 
receiving  point,  H  is  transmitting  antenna 
height  in  meters,  A  is  receiving  antenna 
height  in  meters,  \  is  the  wavelength  in 
meters,  and  r  is  the  distance  from  the 
transmitting  antenna  in  meters. 


Propagation — Choice  of 
Frequency' 


Example  P  =  1  kw,  A  =  10,  //  =  100, 
r  =  1000  m  (0.62  miles),  X  =  6  m  (50 
Me),  «  =  0.46  V  m.  At  r  =  10  km 
(6.2  miles),  *  =  4.6  mv  m  (other  factors 
remaining  unchanged). 

Note;  The  heights  .4  and  //  are  the 
actual,  not  the  effective,  heights  of  the 
receiving  and  transmitting  antennas, 
respectively. 


Figure  1-1  shows  the  maximum  usable 
frequency  for  transmission  over  distances 
up  to  2200  miles,  at  noon  and  midnight, 
during  summer  and  winter  at  latitude 
39°  X*  The  upper  and  lower  limits  in 
each  range  correspond  to  the  sunspot 
maximum  and  minimum  respectively. 


Propagation — Ground 
Wave 


A-m  Telephony  (A-3  emission) 


160  m  1800  2050  kc  B  or  C 

80  m  3900  4000  kc  A 

20  m  14.15-14.25  Me  A 

10  m  28.,5-.30.0  Me  B  or  C 

5  m  and  above,  same  as  c-w  telegraph. 


The  field  intensity*^ 

due  to  the  ground  wave  is  given  by 


A\/P.4 


F-m  telephony 


5  m  58.5-60  Me  B  or  C 

2]  m  and  above,  same  as  c-w  telegraphy 


where  K  is  antenna  constant  (195  for 
J-wave,  270  for  i-wave),  P  is  power 
radiated  in  watts,  d  is  the  distance  in 
miles,  and  .4  is  an  attenuation  constant 
defined  below. 


Television 


The  attenuation  constant 


Civil  Aviation  Allocations'^ 


Frequency 
in  kc 
200-400 
(58  channels] 
278 

2900-;3500 
4100-6600 
[80  channels] 


where 


Service 

Weather  and  radio  range 


.\irport  traffic  control 
Plane-ground  (night) 
Plane-ground  (day) 


where  /  is  the  frequency  of  operation  in 
kc,  d  is  the  distance  in  miles  and  a  is 
the  soil  or  water  conductivity  in  emu. 
The  above  equations  neglect  the  effect  of 
dielectric  constant,  which  is  permissible 
at  frequencies  lower  than  the  value  /, 
specified  in  Table  I  (page  36) 


Itinerant:  calling 
and  working  (night) 
Itinerant:  calling 
and  working  (day) 

U-h-f  marker  beacons 
Transport  company,  point 
to  point 

Airport  traffic  control 


6210 
75,000 
2.7-18  Me 
[28  channels] 
129-132  Me 


Typical  soil  constants 


See  Table  I  '  page  36) 
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ELECTRONICS  REFERENCE  ISSUE 


P'Starice .  n,;es 

0  ?0«O60  8Ol00l?0HOl60 


'LimiTof 

■ ne  of 
*  Si^hf 


Distance,  kilometers 


BOOOOi 

loorl 


.  :rn:.f  of 
hne  of 


40  80  120  160  200  240' 

Distance  .III  lometers 


Transmitter  antenna  tieiah^  feet 
WOO  2000  JOOO  ■  4000  5000 


0  200  400  600  800WOO  1200  1400 
Transmitter  antenna  height,  meters 


Exponent  N 


onfenna 


TABLE  I  —  TYPICAL  SOILt;CX)NSTANTS  - 

C'ondurtivity  (<r)  Dit'lortrir 
Type  of  stoil  or  Mater  emu  ( mitotan t 

Dry,  sandy,  rocky  M>il .  lO'tt  5 

Inland  soil .  10X10**4 

Moist  ground .  30X10  “  30 

Sait  Mater .  4XUr“  «0 


The  attenuation  constant 


where  5*  is  the  mean  sqnare-l  voltage 
arising  from  shot  effect,  /  is  the  electron 
current  in  amperes,  Z  is  the  impedance 
through  which  electron  current  flows, 
in  ohms,  and  A/  is  the  bandwidth  in  cps. 
Emmple:  I  =  10  ma,  Z  =  10.000  ohms, 
/  =  20  kc,  ?*  =  7.4x10  *  (r-m-s  vahie  is 
86  pv). 


A  =  46X10  *f“  *d 

where  /  is  the  frequency  in  kc,  and  d  is 
the  distance  in  km. 


Noise 


Impulse  noise: 

Peak  and  average  values  var>’  as  the  first 
power  of  the  bandwidth.  Effective  values 
varj’  as  the  square  root  of  the  bandwidth. 


Antennas — Radiation 


The  field  strength  <  due  to  a  linear 
antenna  in  free  space  is 


Fluctuation  noise 


{  W  R 


volts  per  meter 


Peak,  effective  and  average  values  varj’ 
as  the  square  root  of  the  bandwidth. 


where  H  is  the  effective  height  in  meters, 
ir  is  the  radiatetl  power  in  watts,  R  the 
radiation  resistance  in  ohms,  X  the  wave- 


Signal-to-noise  ratios^ 


U-h-f  propagation  values 


At  receiver  output: 

Signal-to-noise 

Requirement  ratio 

Perfect  signal  60-80  db 

Good  quality  40-50  db 

Intelligibility  10-30  db 

Noise-free  picture  in  television  40  db 

Tolerable  picture  20  db 

Recognizable  picture  5  db 


Field  strengths  at  50  and  150  Me,  for 
1  kw  power  for  various  values  of  antenna 
height  H  are  given  in  Fig.  1-3. 


Distance  of  unobstructed  line  of  sight 
between  transmitting  and  receiving 
antennas  is  given  in  Fig.  1-4 


Noise  from  electrical  machineryis 


Attenuation  beyond  horizon'^ 


R-f  volts  R-f  volts 
line-to-  line-to- 
Source  line  ground 

Vacuum  Cleaner  3  mv  3  5  mv 

Electric  razor  40  5  6 

Diathermy  250  37 

Portable  tool  20  26 

Automobile 

ignition**  9-20  /uv/m/kc 
bandwidth 

*  Measured  at  100  feet  in  antenna  35  feet 
high. 


Beyond  the  line  of  sight,  the  field  strength 
of  u-h-f  waves  tlecreases  rapidly,  accord¬ 
ing  to 


where  «  is  field  strength  beyond  horizon, 
tk  is  field  strength  at  horizon  in  pv/m, 
Tk  is  distance  to  horizon  in  meters,  r 
distance  to  point  of  observation  in 
meters,  and  .V  is  an  exponent  given  in 
Fig.  1-5. 


Thermal  agitation  noise: 

=  5.49x10-**  TZAf  volts* 

where  i*  is  the  mean  squared  voltage 
arising  from  thermal  agitation,  T  is  the 
absolute  temperature  in  deg  K.,  Z  is  the 
resistance  of  the  conductor  in  ohms,  and 
Af  is  the  bandwidth  in  cps. 

Example:  T  =  300°,  Z  =  10,000  ohms, 
/  =  20  kc,  i*  =  3.3x10  ■**  (r-m-s  voltage 
is  1.8  mv). 


Propagation — Sky  Wave 


The  field  strength  due  to  the  sky  wave 


where  P  is  power  radiated  in  kw,  d  is 
distance  to  receiving  point  in  km,  0  is 
the  angle  at  center  of  earth  subtended 
by  transmission  path,  in  radians,  A  is 
an  attenuation  constant  defined  below, 
and  e  =  2.718. 


Shot-effect  noise 
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Hormome  Order 


length  in  meters,  and  d  the  distance  in 
inetera  from  the  antenna  to  the  point  of 
observation. 

For  a  half-wave  antenna  fed  at  the 
center  (doublet  or  dipole).  //  =  X  >r,  and 
It  =  7S  ohms. 


where  /  la  the  frequency  of  operation  in 
megacycles. 

Impedance  of  vertical  J-wave  wire  over 
perfectly  conducting  earth  is  35.67  ohms. 


Base-loaded  vertical  antennas: 


Ratio  of  one-<juarter 
wavelength  to 
physical  length 
1  00 
1  21 
1  43 
1.74 

1  97 

2  62 
3  93 
7  S5 


Radiation 
resistance 
(ohms) 
35.67 
21  70 
14  28 
9  10 
6  92 
3  78 
I  65 
0  30 


Tower  Antennas' 

Figure  1-8  gives  the  relative  held  inten¬ 
sity  for  tower  antennas  of  different  heights, 
in  electrical  degrees  (360°  =  full  wave¬ 
length)  at  different  angles  above  the 
horizon. 

The  held  intensity  from  a  tower  antenna 
is  shown  in  Fig.  1-9,  for  different  radii 
of  ground  system  and  different  electrical 


lengths.  For  powers  greater  than  1  kw, 
multiply  held  strength  values  by  \  P 
where  P  is  the  operating  power  in  kw. 


Half-wave  Antennas' ** 
(Hertz) 

Physical  length: 


46S 

L  =  -j-  feet 


where  /  is  the  frequency  of  operation  in 
•Me.  Assumes  length  equal  to  95  per 
cent  of  half  wavelength  in  free  space. 

Directivity: 

The  directivity  of  radiation  from  a  half¬ 
wave  antenna  in  free  siiaw  is  given  in 
Fig.  1-6. 

Impedance: 

.\t  center  of  half-wave  antenna  the  im- 
jiedance  is  73.3  ohms  when  exactly  half 
wavelength  long.  When  length  is  0.95  of 
half-wavelength,  the  impedance  is  about 
67  ohms. 

Impedance  at  harmonics: 

Fig.  1-7  gives  the  antenna  impe<lance  of 
a  wire  in  free  space  at  harmonics  of  the 
fundamental. 

Quarter-wave  Antennas''' 
(Marconi) 

Physical  length: 

From  far  end  to  ground  or  counterpoise 


XI3C 


proods  Jif  Orrai^.  Gain  Over  doublet 
is  4  db  vvith  2  elements; 
9db>vith  6  elements 


Bruce  ontenno 
j  ond  g  wove  sections 


Porositic  array; 

ontenno  with  directors  ond  reflectors 
A  =  j  wove  ontenno 
R  *  reflectors 
D  =  directors 


Broadside  ontenno  Gam  in  1  boy 
plus  1  reflector  IS  10  db 


Non- resonant 
feeder 

Molf-wove  antennas  phased 
with  quOrter-wove  stubs 
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Measurement  of  Antenna 
Resistance 

Figure  1-10  shows  equipment  used  in 
measuring  antenna  resistance.  The  wave- 
meter  is  first  grounded,  mth  antenna  dis¬ 
connected,  and  reading  for  maximum 
indication  noted.  Then  antenna  is  con¬ 
nected,  meter  retuned  for  maximum 
indication.  Finally,  calibrated  reactances 
and  resistances  are  added  to  wavemeter 
circuit  in  parallel  until  the  same  difference 
in  readings  is  observed,  indicating  the 
value  of  resistance  and  reactance  of  the 
antenna,  by  substitution.  This  method 
is  suitable  for  high  as  well  as  low  antenna 
resistance  values. 


Multi-element  Antenna 
Design 

1  ig.  1-11  shows  typical  multi-element 
antenna  structures  and  their  dimensions. 


Transmission  Lines — 
Open  Wire 

(See  Fig.  1-12) 


Velocity  of  propagation: 


Relative 

Type  Velocity  V 

Two-wire  0.975 

Parallel  tubes  0  95 

Coaxial,  air  insulated  0  85 

Coaxial,  rubber  insulation  0  56-0.65 

Twistedpair  0.56-0.65 


Terminations: 

(See  Fig.  1-14) 

Impedance  looking  into  a  half-wave  line 
is  equal  to  terminating  impedance  at  far 
end  and  is  independent  of  the  character¬ 
istic  impedance  of  the  line.  Half-wave 
sections  may  be  used  to  measure  imped¬ 
ances  at  a  distance.  For  minimum 
reflection  loss,  termination  at  end  of  line 
should  equal  the  characteristic  impedance. 

To  match  unequal  impedances: 

A  quarter-wave  line  of  surge  impedance 
Z  may  be  used,  where 

Z  =  \  Z,Z,  ohms 

where  Z,  and  Z,  are  the  terminating  im¬ 
pedances  at  the  sending  and  receiving 
ends,  respectively,  in  ohms. 

Example:  To  connect  a  600-ohm  trans¬ 
mission  line  to  the  center  of  a  half-wave 
doublet  (70  ohms),  Z  should  be  205  ohms. 


Transmission  Lines — 
Co-axial 

Impedance: 

Z  =  138  logio  (a,  d)  ohms 

where  a  is  the  outside  diameter  of  the 
inner  conductor  in  inches,  and  d  is  the 
inner  diameter  of  the  outer  conductor  in 
inches. 

Example:  For  70-ohm  line,  a  d  is  0.31. 
For  a  =  0.25  inch,  d  =  0.75  inch,  Z  = 
66  ohms. 

Attenuation: 

(See  Fig.  1-13) 


Impedance: 

The  surge  or  characteristic  impedance  of 
a  two-wrire  parallel  transmission  line  is 

Z  =  120  log,  (2a,  6)  =  276  log,o  (2a  '6) 

where  Z  is  the  impedance  in  ohms,  a  is 
the  spacing  between  wire  centers  in  inches, 
and  b  is  the  diameter  of  the  wire  in  inches. 
This  equation  applies  when  the  wire  spac¬ 
ing  is  large  compared  with  the  wire 
diameter. 

Example:  No.  14  wire  (6  =  0.063  in.) 
spaced  5  inches,  Z  =  approximately  500 
ohms.  Parallel-wire  transmission  lines 
are  usually  constructed  for  impedances 
from  400  to  700  ohms. 

Attenuation: 

Open-wire  transmission  lines  display  an 
attenuation  of  about 

.4  =  0.1\  /  db  per  1000  feet 

where  /  is  the  frequency  of  operation  in 
Me.  The  factor  0.1  varies  from  0.09  to 
0.20  depending  on  the  quality  of  the 
insulation,  etc. 

Example:  A  600-ohm  open  wire  line  of 
No.  4  copper  displays  0.24  db  loss  per 
1000  feet  at  10  Me.  ' 

TwLsted  pair  (lamp  cora)  has  a  loss  of 
about  1.5  db  per  wavelength  when  dry, 
and  impedance  of  about  130  ohms. 


0  256\'/ 

.4  =  - - - db  per  1000  feet 

a 

where  /  is  the  operating  frequency  in 
Me,  and  d  is  the  diameter  of  the  outer 
conductor  in  inches. 


Transmission  Lines — 
Half-  and  Quarter-Wave 

Dimensions: 

The  length  L  of  a  quarter  wavelength 
line  is 

L  =  246  V/f  feet 

where  F  is  the  percentage  velocity  of 
propagation  given  l)elow,  and  /  is  the 
frequency  of  operation  in  Me. 


Transmission  Line 
Stabilization 

Sections  of  transmission  lines 

have  been  used  as  frequency  stabilizers 
in  the  range  from  7  to  500  Me.  Coaxial 
lines  are  used,  usually  of  copper.  The 
de^ign  factors  are  as  follow's: 

Inductance: 

L  =  2X10"’  log.  (b,  a)  henries  per  meter 
Capacitance: 

io-»  ,  , 

C  =  . — : - t; — :  farads  per  meter 

18  log.  (b  a)  ^ 

Resistance: 

It  =  41.6X10'V/  U  a+f/<>)  ohms 

per  meter 

where  a  is  outer  radius  of  inner  conductor 
in  cm,  6  is  inner  radius  of  outer  conductor 
in  cm,  and  /  is  frequency  in  cps. 

The  maximum  Q: 

For  a  copper  line  is 

=  14tW)/),\'X 
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Zg  "is  mdependert oF  Zl 


Center- 


L=  length  oF 

ontenna  m  feet 


Single  wire 
k^'feeder 


approx. 


Single  wire  feeder 
of  approximately  500  ohrns 
impedence 


Twisted  p 
No  U 


Twisted  pair  feeder 


600  u>  line 


Use  of  stubs  os 

impedance  — — 

matching  devices 

L=  non-resonant  line 
S=  shorting  bar 


AB-  Z  =  600w 

,  . 

14«  d=diometer 
BC—  f —  of  feeder 

'MC 

wire 

Delta  connection  to  antenna 


Zeppelin  feeders 


J-wave  section,  X  is  the  wavelength  in 
meters,  /  the  frequency  in  cps,  and  C  the 
capacitance  in  farads,  computed  from  the 
above  equation. 


Figure  of  merit 


The  Q  of  a  tuned  copper  line  is 


where  the  symbols  are  defined  above. 


Voltage  gradient 


The  maximum  voltage  gradient  is 


where  X  is  the  wavelength  in  meters  and 
6  is  the  outer  conductor  radius  in  cm. 
The  maximum  value  of  Q  occurs  when  the 
ratio  of  b,  a  is  3.6. 


where  I  is  current  at  maximum  current 
point  in  amperes,  X  is  the  wavelength  in 
meters,  and  R  is  the  resistance  computed 
from  the  above  equation  for  J-wave  line. 


where  E  is  voltage  across  the  line  at  the 
voltage  maximum,  and  a  and  b  are  defined 
above. 

The  minimum  voltage  gradient,  for  given 
maximum  voltage,  occurs  when  6/a  = 
2.72.  The  minimum  voltage  gradient  for 
ma.ximum  oscillating  energy  occurs  when 
b/a  =  1.65. 

Example:  /  =  60  Me,  inner  conductor 
length  125  cm,  6  =  60  cm,  a  =  6.5  cm, 
Q  =  20,000.  For  10  watts  power  input, 
oscillating  energy  is  200,000  volt-amperes. 


Power  loss 


Oscillating  energy 


The  power  loss  in  a  quarter-wavelength 
tuned  copper  line  is 


volt  amperes 


watts 


Where  P'  is  tie  oscillating  energj'  per 
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SECTION  2;  STANDARD  BROADCASTING 


UNITED  STAITS  OF  AMERICA 


Allocations — Class  of 
Stations 


1520  k<- 
ClaHs  II 
690 
710 
H60 
940 
990 
1050 
1560 

Class  III 
550 
560 
570* 

580 

590 


Class  I-A:  I>ominant  station  operating 
on  a  clear  channel,  with  power  50  kw  or 
more. 

Class  I-B:  Same  as  I-A,  but  10  to  50  kw 
power. 

Class  II:  Secondary  station,  operating 
on  clear  channel  provided  no  inter¬ 
ference  is  caused  cla-ss  I  stations  and 
subject  to  interference  from  class  I 
stations.  Power  250  watts  to  50  kw. 
Class  III-.\:  Regional  channel  station, 
1  to  5  kw  power. 

Class  III-B:  Regional  channel  station 


Also  asHigii«‘d  to  one  or  more  class  I\  stations. 


Allocation  Standards 


Frequency  Allocations 


Field  Strength  for  Primary  Service 


tlround-AVave 
Field 
Intensity 
(Tnv  m) 
10  50 
2-10 
0  10  5 
0  1  4)  5 
0  25  1  0 


Basic  standard  broadcast  frequencies  for 
North  America:  550  to  1600  kc. 
Allocations  following  March  29th,  1941, 
in  accordance  with  the  North  American 
Regional  Broadcasting  .Vgreement  (Ha¬ 
vana  Conference)  are  shown  in  the  ad¬ 
joining  tables.* 


.\rea 

City  business  or  factory 
City  residential 
Rural  —  winter 
Northern  Rural  —  sununer 
Southern  Rural  —  summer 


Interference 


The  protected  service  contours  and 
permissible  interference  signal  for  the 
various  classes  of  station  are  given  in 
Table  I  (page  41). 


Interference  Ratios 


The  F.C.C.  mileage  separation  tables  are 
based  on  the  following  ratios  of  desire.l  to 
undesired  field  strengths’ 


Channel  Separation  Ratio 

Same  frequency  -ground  wave  20  to  1 
Same  frequency  10'  c  sky-wave  20  to  1 
Synchronized  carriers  4  to  1 

10  kc  grt)und  wave  2  to  1 

10  kc  -sky  wave  1  to  5 

20  kc  ground  wave  1  to  10 

20  kc  sky  wave  1  to  25 

30  kc  1  to  50 

40  kc  and  above  No  restriction 


Transmitter 

Performance^ 


*  Also  assigned  to  mie  <»r  mor 
class  IV  stations. 


F.C.C.  requirements: 
Frequency  tolerance 


IKKMINK.AN  REPUBLIC;  950(111) 
1090  (II);  13.50  (IV);  1470  (IV). 

HAITI;  1080  fll);  12.30  IV). 


*  .Also  assign<‘d  to  one  or  more 
class  IV  stations 
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Frequency  monitor: 

Must  operate  independent  of  frequency 
contn)l  to  stability  and  accuracy  of  5  parts 
per  million. 

Operating  schedule: 

Program  for  not  less  than  two-thirds  of 
authorised  operation  hours  between  6 
A.M.  and  6  P.M.,  and  between  6  P.M. 
and  midnight. 

F.C.C.  Standards  of  Good  Engineering 
Practice: 

Modulation  capability: 

85  to  95  per  cent  with  full  power. 

Distortion: 

Not  more  than  5  per  cent  r-s-s  from 
0  to  84%  modulation;  not  greater  than 
7.5%  r-s-8  from  85  to  95'  J  modulation, 
measured  at  50,  1(X),  400,  1000.  .5(N)0  and 
75(X)  cps,  including  harmonics  to  the 
tenth,  but  not  higher  than  l.tiOtlO  cps. 

Audio  response: 

Within  =fc2  db  of  the  1000  cps  value 
from  100  to  5000  cps. 

Noise: 

Carrier  hum  and  other  noise  (excluding 
studio  and  microphone  noisel  50  db 
below  100  per  cent  modulation  from  150 
to  5(XK)  cps;  40  db  below  outside  this 
range. 

Carrier  Shift: 

Not  in  excess  on  5  |)er  cent. 


Operating  Power 
Measurement 


By  indirect  method,  according  to  F.C.C. 
spwifications,  output  power  is  deter¬ 
mined  by  forming  the  product  of  the 
plate  voltage  and  the  t<»tal  plate  current 
of  the  last  ra<lio  stage,  multiplied  by  the 
efficiency  values  shown  below: 

Plate  modulation  in  last  stage: 

Power,  watts  Efficiency 

100  1000  0  70 

5000  and  over  0.80 

Power  amplifier  in  last  stage: 

Class  B  0  35 

Class  BC  0.65 

Grid  modulation  in  last  stage: 

Depending  on  type  of 

tube  used  0.25-0.35 


TABLE  I  — PROTECTED  CO.NTOl  RS  AND  PERMISSIBLE 
INTERFERENCE- 


Class  of 


Permis¬ 

sible 


Signal  intensity  contour 
of  area  proteetecl  from 
«>bjeetionable  interference 


Permissible  inter¬ 
fering  signal  on 
same  channel  - 


Class  itf  rhaiinel 

|M>wer 

Dav 

station 

ustnl 

(Kw) 

Day  (GW) 

Night  (GW ) 

(GW) 

Night  * 

1-A 

(  Hear 

30 

SC  100  n\  m 

Not  iliipli- 

5  gv,  III 

Not  du- 

.AC  .500  gv  III 

eati'd 

plieattMl 

1-R 

(Mear 

10  to  50 

SC.  100  gv  m 

.500  gv  m 

5  gv,  m 

2.5  gv  m 

.AC  .500  gv/m 

(50%  i^hy 

wave) 

II 

(’lear 

0.25  to  .50 

.500  gv  m 

2.5(NI  gv  m 

2.5  gv/m 

12.5  gv 'm 

III-A 

K(‘gi«»nal  I  to  5 

.500  gv  /  m 

2.5(H)  gv  m 

2.5  gv/m 

12.5  gv  m 

III-R 

Regional  0..5  to 

500  gv/m 

14HM)  gv  m 

25  gv  III 

2(H)  gv  ra 

1 

night 

5  day 

IV 

Lo4‘al 

0.1  toOkw 

.500  gv/m 

4000  gv,  m 

2.5  gv/m 

2(H)  gv  m 

*  Sky  wave  fitdil  intensity  for  10  per  cent  or  more  of  the  time. 
S('  =  Same  channel. 

.■\f'  =  A«Ija«*ent  channel. 

GM  =(ir«>iinil  Wave 


Transmitter  Cost 


F.C.C.  estimates  for  initial  cost  of  a  new 
transmitter  including  installation  and 
testing: 


Power  (watts) 

and  f'lass  Cost  ($^ 

UK)  (IV)  6,500 

250  I IV)  8, .500 

250  ID  10.000 

5(K) 'll  and  III)  22, .500 

KKM)  (11  and  III)  25,000 

.5000  (11  and  III)  40,000 

10,000  (I  and  II)  65,000 

25.()(X)  (1  and  II)  175,000 

,50,IM)0  (I  and  II)  200,000 


should  be  at  least  twice  the  energy  fed 
to  the  load  per  cycle.  Under  this 
condition,  the  Q  of  the  tank  circuit, 
including  the  equivalent  resistance  of  the 
load  is  at  least  4ir,  and  the  inductance 
and  capacitance  of  the  tuned  circuit  are 
given  by 


L  = 


U* 

8ir*P/ 


henries 


C  = 


- farads 

ry 


where  U  is  the  applied  d-c  plate  voltage, 
P  is  the  power  in  watts  delivere<l  to  the 
load,  and  /  the  frequency  of  operation  in 
cps. 

Greater  power  output,  with  greater 
harmonic  content,  is  obtained  by  increas¬ 
ing  the  L/C  ratio. 


Crystal  Oscillators^ 

Frequency  of  oscillation  of  quartz: 
f  =  K/t  cps 

where  K  is  2.86x10*  for  X-cut  crystals, 
and  1.96x10*  for  Y-cut,  and  (  is  the 
thickness  of  the  crystal  in  millimeters. 
This  fre<juency  is  the  higher  of  two 
natural  modes  of  vibration. 

Temperature  coefficient* 

Figure  2-1  shows  the  temperature 
coefficients  of  various  quartz  crystal  cuts. 


Oscillator  Design^ 


Frequency  of  operation* 
I'ig.  2-2. 

Tuned  plate: 


/  =  - - =  cps 

-^\  L(' 


To  obtain  gootl  waveform  and  stable 
op«‘ration,  jieak  store<l  energy  f>er  cycle 
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ELECTRONICS  REFERENCE 


fl-f  Amplifiers — Class  B’ 


Hartley: 


Colpitts: 


jf  ^ 

/  =  -  ■■'-  - - cps 

2*-v(L(',c.)/(r,  +  r,) 


Tuned-plate  tuned-grid 


/  =  - =  cps 

CJ.. 


where  the  L  and  M  values  are  in  henries 
and  the  r  values  in  farads. 


2EJmm. 

Pi,  =  - watts 


where  Eh  is  the  plate  supply  voltage  in 
volts,  Im..  is  the  peak  value  of  the  plate 
current  per  tube  in  amperes. 


Plate  efficiency: 


e  =  X  100  per  cent 

AEh 


where  /«.,  is  the  peak  value  plate  current 
per  tube,  R  the  value  of  the  load  resist¬ 
ance  in  ohms  in  the  plate  circuit 
and  Eh  is  the  plate  supply  voltage  in  volts. 


i'tince  the  plate  current  flows  during  only 
a  short  portion  of  the  cycle,  the  actual 
value  of  the  load  resistance  does  not 
apply.  However  a  fictitious  value  of 
load  resistance  H,  nmy  be  calculate<l  from 


H.  =  - - —  ohms 


where  R  is  the  equivalent  resistance  in 
shunt  with  the  tank  circuit  due  to  the 
toad  in  ohms,  and  e  is  the  plate  circuit 
efficiency  of  the  stage  expressetl  as  a  frac¬ 
tion. 


Class  C  bias: 


The  grid  bias  voltage  of  a  class  C  stage 
is  beyond  cut-off  at  the  peak  plate  volt¬ 
age.  For  100  per  cent  modulation,  the 
bias  should  be  2  to  .3  times  the  plate  cur¬ 
rent  cut-off  point  for  normal  plate 
voltage. 


Neutralization: 


where  the  symbols  are  shown  in  Fig.  2  4. 
For  grid  neutralization,  the  condition  for 
balance  is 

(\Ch  =  c„/c.. 


where  the  symbols  are  shown  in  Fig.  2  4. 


High-power  crystal  control  circuit: 


A  circuit  for  generating  150  watts  di¬ 
rectly  from  a  crystal,  using  a  single  beam- 
power  tetrode  is  shown  in  Fig.  2-3. 


Power  input: 


For  a  two-tube  class  B  r-f  amplifier,  used 
in  amplifying  a  modulated  r-f  signal,  the 
power  input  to  the  two  tubes  is 


i?-f  Amplifiers — Class  C 


Power  Output: 


P,  =  flhEh  watts  per  tube  where  e  is  the 
stage  efficiency,  /»  is  the  plate  current  per 
tube  in  amperes  and  Eh  is  the  plate  supply 
voltage  in  volts. 


Plate  load  resistance: 


Figure  2  4  shows  typical  grid  and  plate 
neutralizing  circuits.  In  plate  neutrali¬ 
zation,  the  condition  for  the  balance  is 


€,/€„  =  L,  L, 


Plate  dissipation: 


P,  =  - -  watts  per 

4 

tube  where  the  symbols  are  defined  in 
“  Plate  Efficiencv  ”  above. 


Input  resistance: 


R,,  =  ohms 


where  Ri,  is  the  effective  resistance  in 
series  with  each  grid  of  the  class  B  stage, 
r,  is  the  internal  plate  resistance  of  the 
driver  amplifier  tubes,  and  u  is  the  turns 
ratio  of  the  driver  coupling  circuit. 


Power  output: 


The  power  output  of  a  linear  class  B  r-f 
amplifier  at  100  per  cent  modulation  is 
alx>ut  1.5  times  the  power  output  in  the 
absence  of  modulation. 


cFl 


i  icc  -  ® 


Tap  Lp 


Cc  ^  Cb 
Tuned  plate  oscillator 


Hartley  oscillator 


1-8 


Cg  Cp 


Tuned-plate  tuned  grid 


Colpitts  oscillator 


Pfafe 

modulation 


Modulation 

transformer 


Cathode 

modulation 


m-  Percent  Plate  Modulation 


Plate  circuit  efficiency 


Plate  modulation,  input  power- 


where  P.,  is  the  average  power  input  to 
the  modulated  r-f  stage,  m  is  the  per¬ 
centage  modulation  expressed  as  a 
decimal,  E%  and  /»  are  the  d-c  values  of 
plate  current  (amps)  and  voltage  (volts) 
in  the  absence  of  modulation.  The  out¬ 
put  power  is  ordinarily  from  65  to  75 
per  cent  of  the  input  power. 


where  E,  is  the  peak  value  of  the  plate 
voltage  and  Eh  is  the  plate  supply  volt¬ 
age,  both  in  volts.  Values  from  70  to 
75  per  cent  are  found  in  practice.  The 
limiting  efficiency  is  78.5  per  cent. 


Comparison  of  modulation  methods 


Modulation 


Table  II  show.s  relative  power  and 
efficiencies  of  grid,  cathode,  and  plate 
modulation,  for  100  watts  carrier  output. 


Plate  modulation  audio  input  power 


Power  output  of  transmitter 


Grid  modulation 


Power  re<4uirement  is  determined  by 
required  voltage  swing  and  linearity; 
seldom  more  than  5  watts  required. 
Plate  circuit  efficiency  usually  not  more 
than  35%. 


where  P,  is  the  input  to  the  modulated 
r-f 'stage  from  the  modulator,  m  is  the 
modulation  percentage  expressed  as  a 
decimal,  and  £»  and  /»  are  the  d-c  plate 
supply  volts  and  plate  amperes  of  the  r-f 
stage  in  the  absence  of  modulation. 


where  P,  is  the  power  output  with 
100  per  cent  modulation,  P,  is  the  un¬ 
modulated  carrier  pwwer  in  watts,  and 
Jt  is  1.5  for  sine-wave  modulation  and  1.25 
for  speech  modulation. 


Power  output  of  plate  modulator 
Pt  =  .5  P,.  watts 


Plate  modulation 


where  P,  is  the  average  audio  power 
developed  by  the  plate  modulaUir  for 
100  per  cent  modulation,  and  P..  is  the 
power  input  to  the  modulated  r-f  stage 
when  unmodulated,  both  in  watts. 


where  e  is  the  plate  circuit  efficiency  of 
the  modulated  stage  expressed  as  a 
decimal,  and  the  other  symbols  are 
defined  under  “  Plate  Modulation,  .\udio 
Input  Power  ,”  above. 


Plate  modulating  impedance 

Zm  —  Eh  /kohms 


where  Zm  is  the  impedance  into  which  the 
modulating  transformer  looks.  Eh  is  the 
d-c  plate  volts,  and  Ih  the  d-c  plate 
am(>eres.  both  of  the  iiKKlulated  r-f  stage 
in  the  absence  of  modulation. 
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Plate  modulation  transformer  ratio 


where  «  is  the  ratio  of  primary  turns  to 
secondary  turns,  Z,  the  load  impedance 
8pe<'ifietl  for  the  modulator  tube  or  tubes, 
and  Zm  is  the  modulating  impedance  of 
the  mo<lulated  class  C  amplifier  (see 
“  Plate  Modulating  Impedance  ”,  above). 


(latliiMle 

( ni  *  ( m  ^  Rian 
»0%>  20%)  MimI 


Cathode  modulating  impedance 


inEh  Ih  ohms 


where  m  is  the  proportion  of  modulation 
assigned  to  the  plate  circuit,  (m-1 
assigned  to  the  grid  circuit),  Eh  and  /» 
are  d-c  values  of  plate  voltage  and  current 
of  modulated  amplifier,  in  absence  of 
modulation. 


Effective  height: 

h  =  I'  (  meters 

where  F  is  the  o|)en  circuit  vultngc  in 
MV  at  the  antenna  terminals  induced 
by  the  held  strength  <  in  m'  ni. 


Cathode  modulation  relationships^: 

Figure  2  6  shows  values  of  power  and 
efficiency  for  cathode-modulated  ampli¬ 
fiers.  P,.  is  the  d-c  input  watts  in  per 
cent  of  plate  modulation  rating,  P,  out¬ 
put  carrier  watts  in  per  cent  of  plate 
iiKMlulation  rating,  P,  audio  power  in 
per  cent  of  d-c  watts  input  to  r-f  ampliher, 
and  e  plate  circuit  efficiency  in  per  cent. 


Effective  height  of  a  loop 


meter! 


fllCTtONiCS  —  I94t 


FI 

6. 

_ 

r 

1 
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where  h  is  the  effective  heipht  i>{  the 
loop  when  oriented  for  inaxinmm 
pickup,  a  is  the  area  of  the  loop  in 
square  meters,  n  is  the  number  of 
turns  in  the  loop,  and  X  is  the  oper¬ 
ating  wavelength  in  meters. 


Effective  height  of  a  doublet^: 


h  = 


Ltan((TL)/(2  X)1  ^ 

- meters 

T  L  \ 


where  h  is  the  effective  height  in  the 
direction  of  maximum  resjKuise  in  me¬ 
ters,  where  L  is  the  physical  length  in 
meters,  and  X  is  the  operating  wave¬ 
length  in  meters. 

Example:  For  a  half-wave  doublet. 
L  =  X/2,  h  is  X/w  meters. 


The  effective  height  of  a  doublet  slmrt 
compared  with  a  half  wavelength  may 
be  taken  as  half  the  physical  length 
in  meters. 

The  effective  height  of  a  grounded 
vertical  antenna  is  approximately 
equal  to  its  length  in  meters. 

Standard  Test  Antennas: 

Figure  2-7  shows  the  standard  dummy 
antenna  and  its  impedance  character¬ 
istic.  The  values  used  should  be 
within  10%  of  the  nominal  values. 


H-f  ampliiieTS^ : 


Gain: 

See  Fig.  2-8.  The  gain  at  the  maxi- 
mniii  point  of  the  resonance  curve  is 
given  by 


G  = 


pM/C. 
rji.  -I-  w*.W- 


times 


where  p  is  the  amplification  factor  of 
the  tube,  M  the  mutual  inductance 
between  primary  and  secondary  of 


the  coupling  circuit  in  henries,  C,  the 
secondary  tuning  capacitance  in  far¬ 
ads,  r,  the  internal  plate  resistance 
of  the  tube  in  ohms,  R,  the  resistance 
of  the  secondary  coil  in  ohms,  and 
w/2ir  is  the  operating  frequency  in 
cps. 

Optimum  gain: 

Occurs  when  the  mutual  inductance 
is  adjusted  t«)  the  value 

\f  =  henries 

2irf 

where  r,  and  R,  (ohms)  are  shown 
in  Fig.  2-8  and  /  is  the  operating  fre¬ 
quency  in  cps. 

The  gain  for  optimum  coupling  is: 


2\/r,R. 


where  />,  is  the  secondary  inductance 
in  henries  and  the  other  symbols  are 
defined  in  “Gain,”  above. 

Pentode  r-f  amplifiers: 

The  approximate  expression  for  gain 
in  a  pentode  r-f  amplifier,  when  M  is 
below  the  optimum  value,  is 

0  =  gmQ.  u  M  times 
where  is  the  transconductance  of 
the  tube,  Q,  is  the  Q-value  of  the 
transformer  secondary,  u/2ir  is  the 
operating  frequency  in  cps,  and  M  is 
the  mutual  inductance  in  henries. 


Band-pass  r-f  amplifier: 

The  doubly  tuned  r-f  amplifier  shown 
in  Fig.  2-9  has  a  gain  given  by 

(?=  --- 

where  the  symlnds  (ohms,  henries  and 
farads)  are  given  in  Fig.  2-9,  and 
is  the  operating  fitHpiency  and 
A  =  RjR^  -f-  w*i/'.  This  value  of 


gain  applies  only  when  primary  and 
secondary  are  tuned  to  the  same 
lesonant  frequency. 


Bandwidth  between  peaks": 


A/ 


2tL, 


cps 


where  A/  is  the  bandwidth  between 
|>eaks  of  maximum  res|M>nse  under  the 
condition  that  L,  and  L,  are  e<|ual, 
and  that  R^  and  R^  are  equal,  /2t 
is  the  center  frequency  in  cps.  M  is 
the  mutual  inductance  in  henries,  L, 
is  the  primary  inductance  in  henries, 
and  R^  is  the  primary  resistance  in 
ohms. 

The  bandwidth  to  points  on  the  curve 
exhibiting  the  same  attenuation  as  at 
the  center  frequency  (valley)  is  41% 
greater  than  the  bandwidth  between 
peaks  of  maximum  res]Hinse. 


Q  Relationships'^: 

If  Q  is  defined  as 

Q=T  P,/P4 

where  P,  is  the  jsiwer  transferred 
from  a  circuit,  P4  the  power  dissi¬ 
pated  in  the  circuit,  lM>th  in  watts. 
In  the  circuit  shown  in  Fig.  2-10 
{R  ohms,  L  henries,  C  farads),  the 
following  relationships  hold: 

Q  *  P,/P4 

where  P,  is  the  reactive  volt-amperes 
circulating  in  the  circuit. 

Q  =  x/d 

where  S  is  the  decrement  R/{2Lf,), 
Q  =  otJj'R 

where  w,/2x  =  /,  is  the  resonant 
frequency  of  the  circuit  in  cps. 


where  T,  is  the  time  constant  2L/R 
in  sec. 

Q  =  e./e. 

where  c,  is  the  voltage  in  volts  de¬ 
veloped  across  the  indtictance  (or 
across  the  capacitance)  when  a  series 
voltage  e,  volts  is  introduced  to  the 
circuit,  at  the  res«tnant  frt*quency. 

Q  =  i,/i4 

where  i,  is  the  circulating  current  in 
amperes  at  resonance  when  the  paral¬ 
lel  circuit  is  driven  by  an  external 
current  of  amperes. 
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in  Me,  and  the  values  of  k,,  are  given 
below : 


A  =  1  -  4- }  (Q.  +  Q, .  B 

where  0,  and  (>,  are  the  Q-valiies  of 
the  primary  and  secondary  of  the 
transformer,  and  B  is  the  ratio 
(/  —  /.)//.,  where  /,  is  the  resonant 
frequency  and  /  is  any  frequency  off 
resonance. 


Osc.  i,  ma; 

(Irid  resistance. 

Type  Volts  kk  meg  ohms 

6.48  -  3  -  0  05  0.3;0.a5 

6J7  -3  0  05 

6K7  -3  0  05 

6K8  -  3  -  0  08  0  15:0.05 

6L7  —3  0  15  Wide  range 

6S.\7*  0  -0  03  0  5;  0  02 

6S.47**  -2  -0  3  0.5;  0  02 

6.4C7/1852  -  2  0  13 

6AB7/185;i  -3  0  06,5 

*  Self  excited.  **  Separately  excited. 


Shunt-series  resistance  conversion 


To  convert  the  series  resistance  R 
shown  in  Fig.  2-10  to  the  equivalent 
shunt  resistance  R,, 


I-{  Amplihers 


Standard  intermediate  frequency: 

455  kc 

For  receivers  tuning  only  the  broad¬ 
cast  band,  values  at  or  near  175  kc 
are  s<»metimes  used. 


where  L,  C  and  R  are  the  values 
shown  in  Fig.  2-10  in  henries,  farads 
and  ohms,  respectively. 


Conversion  conductance : 

The  approximate  value  of  the  con¬ 
version  conductance  of  a  pentode  em¬ 
ployed  as  a  frequency  converter  is 
one  third  of  the  grid-plate  trans¬ 
conductance  (mutual  conductance)  of 
the  tube  employed  as  an  ampll6er. 


times 


I-f  interference 


where  G  is  the  gain  with  both  cir¬ 
cuits  of  the  i-f  transformer  tuned  to 
resonance,  g„  is  the  tube  trauscon- 
ductance  in  audios,  w/2ir  is  the  i-f 
fre«juency  in  cps,  M  is  the  mutual 
inductance  in  henries  between  the  cir¬ 
cuits,  R,  and  /f,  are  the  primary  and 
secondary  series  resistances  in  ohms, 
.4  is  a  factor  given  below  (approxi¬ 
mately  unity  at  maximum  gain)  and 
t'l  and  C,  are  the  primary  and  sec¬ 
ondary  capacitances  in  farads. 
Example:  Gain  of  several  hundred 
times  is  possible  with  tubes  having 
g„  of  1500  ginhos  or  more.  Overall  i-f 
gain  ranges  from  5,000  (one  tube, 
two  transformers)  to  30,000  (two 
tubes,  three  transformers). 


When  the  oscillator  frequency 
higher  than  the  r-f  frequency, 
image  fre<|uency  is 


Conversion  gain 


where  is  the  freijuency  of  the  sig¬ 
nal  at  r-f,  fif  is  the  i-f  friHjueiicv.  l»otli 
in  kc.  When  the  oscillator  frequency 
is  lower  than  the  r-f  frequency,  the 
plus  sign  is  replacwl  by  a  minus 
sign. 

The  oscillator  harmonic  interference 
fre<|uencies  occur  when  the  r-f 
signal-freiiuencv  circuit  is  tuned  to 


G  =  “  times 

r,-f  ftt 

where  g,  is  the  conversion  conduct¬ 
ance  in  gnihos,  r,  is  the  internal  plate 
resistance  of  the  tube  in  megohms, 
and  R^  is  the  effective  series  resist¬ 
ance  of  the  load  circuit  (impedance 
reflected  to  primary  of  first  i-f  trans¬ 
former  )  in  megohms. 


where  /,  is  the  fundamental  fre<iuency 
of  the  oscillator  in  kc,  n  is  the  order 
of  the  harmonic,  and  is  the  i-f 
frequency  in  kc. 

The  i-f  harmonic  interference  fre¬ 
quencies  iM'cur  when  the  r-f  signal- 
frequency  circuit  is  tuned  to 

frf  =  n/.'  kc 

where  «  is  the  order  of  the  harmonic 
and  fif  is  the  i-f  friHjuency  in  kc. 


Trackings; 

Figure  2-11  gives  the  required  values 
of  series  padder  and  excess  shunt 
trimmer  capacitance  C,  and  Cf  re¬ 
quired  to  produce  tracking  at  three 
frequencies,  in  terms  of  the  value  of 
the  intermediate  frequency,  as  well 
as  the  inductance  ratio  a  between  the 
r-f  circuit  inductance  and  the  i-f  cir¬ 
cuit  inductance.  These  values  produce 
theoretically  perfect  alignment  at  600, 
1000,  and  1400  kc. 


Selectivity  Characteristic 


See  Fig.  2-12.  The  selectivity  charac¬ 
teristic  of  an  i-f  stage  is  determined 


Crystal  i-f  filters' 


Figure  2-13  shows  typical  crystal 
filter  circuits  for  increasing  i-f  selec- 
tivitv  in  communications  receivers. 


Input  conductance: 

The  input  conductance  of  tubes  used 
in  frequency  conversion  is  given  by 

g,  =  0.3/  -f  kkP  Aiinhos 
where  /  is  the  operating  frequency 


Automatic  volume  control' 


by  calculating  the  gain,  as  given  im¬ 
mediately  above,  for  different  values 
of  the  factor  .4,  where 


Figure  2-14  shows  a 
cuit. 
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Detection^: 


Diode  peak  detector: 

The  required  RC  product  in  a  ditnle 
peak  detector  load  circuit  is 


RC  ^ - ohm-farads 

2-rfmm 

where  R  is  the  value  of  the  load  re¬ 
sistance  in  ohms,  C  the  value  of  the 
load  by-pass  capacitance  in  farads, 
tn  the  modulation  percentage  ex¬ 
pressed  as  a  fraction,  and  the  ni(Kl- 
ulation  (audio)  frequency  in  cps. 
Example:  =  5000  cps,  m  =  0.8,  RC 

equal  to  or  less  than  0.000024  ohm- 
farads. 

Detection  eflSciency: 

e  =  \\.IV„ 

where  is  the  d-c  output  voltage 
in  volts  corresponding  to  the  peak 
input  r-f  volts  V^f. 

Internal  Diode  Resistance: 

ohms 

I* 

where  f?,  is  the  peak  applied  a-c  volts, 
Ei  the  d-c  volts  developed  across  the 
diode,  and  I4  is  the  d-c  rectified  cur¬ 
rent  in  amperes. 


Effective  input  resistance: 

i?,«  =  ohms 
2e 

where  /?,„  is  the  effective  input  re¬ 
sistance  in  shunt  with  the  r-f  or  i-f 
source,  R^^  is  the  detector  load  im¬ 
pedance  in  ohms,  and  e  is  the  dete<*- 
tion  efficiency  expressed  as  a  decimal. 


Output  impedance: 

The  output  impedance  of  the  diode 
for  modulation  frequencies  is 

Z,  =  2nZi  ohms 

where  n  is  the  detection  eflSciency 
expressed  as  a  decimal  and  Z,'  is  the 
impedance  in  ohms  of  the  r-f  or  i-f 
source  at  the  sideband  frequency  cor¬ 
responding  to  the  modulation  fre¬ 
quency. 


Plate  detection  resistance: 

Ri  =  dcp/di,  ohms 

where  the  change  in  plate  volts  rfc, 
and  the  change  in  plate  amperes  dip 
are  taken  with  carrier  voltage  applied 
to  the  grid. 

Output  voltage  of  plate  detector: 

„  RLRdg,mE,  . 

E,  = - volts 

Zl  +  Rt 

where  is  the  load  resistance  in 
ohms,  R4  the  plate  detection  resist¬ 
ance  in  ohms,  y,  the  conversion  con¬ 
ductance  of  the  tube  as  a  plate  detec¬ 
tor  in  mhos,  m  the  jiercentage  miHlu- 
lation  expressed  as  a  fraction,  and 
Ef  the  r-m-s  input  r-f  volts. 
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SECTION  3:  FREQUENCY  MODULATION 


Frequency  Allocations: 

Educational  channels: 

42.1,  42.3,  42.5,  42.7,  42.9  Me. 

Commercial  channels: 

To  serve  areas  greater  than  3000 
square  miles,  comprising  tw’o  or  more 
large  cities,  or  metropolitan  districts 
and  rural  areas:  43.1,  43.3,  43.5,  43.7, 
43.9,  44.1,  44.3  Me. 

Commercial  channels: 

To  serve  populations  of  25,000  or 
more,  w’ithin  areas  less  than  3000 
square  miles  (comprising  a  metropoli¬ 
tan  district,  city,  or  area  of  one  or 
more  towns  having  common  cultural, 
economic  or  geographic  characteris¬ 
tics)  : 


Allocation  Standards: 

Signal  strength: 

City  areas,  near  factories,  car  lines, 
or  busy  streets:  1  mv/m.  Rural  areas 
away  from  highways:  0.05  mv/m. 

Interference: 

Objectionable  when  ratio  of  desired  to 
undesired  signal  is  less  than  10  for 
50%  of  the  distance  out  to  the  pro¬ 
tected  contour  (same  channel).  For 
adjacent  channels  when  the  ratio  is 
less  than  2. 


F.  C.  C.  Transmitter  Re¬ 
quirements: 


44.5  Me 

45.5 

46.7 

47.9 

By  the  indirect  method,  the  outj)ut 

44.7 

45.7 

46.9 

48.1 

jM*wer  is  60%  of  the  prwluct  of  the 

44.9 

45.9 

47.1 

48  3 

total  plate  current  times  the  plate 

45.1 

46.1 

47.. A 

48.5 

voltage  of  the  last  r-f  stage. 

45.3 

46.3 

46.5 

47.5 

47.7 

48.7 

Maximum  deviation: 

Commercial  channels: 

To  serve  cities  or  tow'ns  of  population 
less  than  25,000  with  service  area  not 
to  exceed  500  square  miles:  48.9,  49.1, 
49.3,  49.5,  49.7,  49.9  Me. 


Plus  or  minus  75  kc,  for  maximum 
modulation. 

Distortion: 

Combined  a-f  harmonics  at  any  fre¬ 


quency  from  50  to  15.000  cps,  at  ±75 
kc  swing,  not  more  than  2%,  r-m-s. 

Audio  response: 

Flat  within  2  db  of  the  1000-cps  value 
from  50  to  15,000  cps. 

Pre-emphasis: 

Audio  frequencies  to  Ite  pre-emplia- 
sised  in  accordance  with  the  imped¬ 
ance-frequency  characteristic  of  a 
series  RL  circuit  of  100  gsec  time 
i-onstant. 

Noise: 

.At  least  GO  db  below  maximum  iikkIu- 
lation,  in  the  band  50  to  15,000  cps. 

Frequency  stability: 

Mean  frequency  to  remain  within  plus 
or  minus  2000  cps  of  the  assigned 
value.  Frequency  to  be  controlled  by 
automatic  means  not  dejyendent  on 
inductances  or  capacitances  for  inher¬ 
ent  stability. 

Phase-shiit  Modulator-: 

(Sec  Fig.  3-1) 

Frequency  deviation: 

_  2icf„N<t>i  _ 

Af  =  - cps 

3(>0 
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where  Sf  is  the  deviation  froia  tlie 
mean  carrier  frequency,  N  is  the  num¬ 
ber  of  times  frequency  multiplication 
followinp  the  modulator,  and  d,  is  the 
|>hase  shift  in  decrees  produced  by 
the  nuxlulator  prior  to  frequency  mul¬ 
tiplication,  at  the  modulating  fre¬ 
quency  fm  in  cps.  The  maximum  al¬ 
lowable  p,  is  about  30*  (see  Fig.  3-1 ). 

Required  frequency  multiplication: 

;160*A/ 

N  —  rr-. - times 

where  A/  is  the  required  frequency 
deviation  at  carrier  frequency,  /*  is 
the  nuHlulating  frequency,  and  p,  is 
the  phase  shift  produced  by  the  modu¬ 
lator  prior  to  multiplication. 

Example:  A/  =  75.000  cps,  f„  = 
GO  cps.  o,  =  30*,  .V  =  24(R). 

Distortion: 

(See  Fig.  3-1) 


Predistortion: 

Figure  3-1  gives  a  ty|»ical  network  for 
converting  phase  nuMlulation  to  fre¬ 
quency  miHlulation  by  intriKlucing 
nuMlulation  ani{>litudc  inversely  pro- 
|>ortional  to  frwjucncy. 


Reactance  Tube 
Modulator' 

(See  Fig.  3-2) 
Inductance  component: 


where  C,  is  the  apparent  capacitive 
com|M)nent  la'tween  plate  and  ground, 
(henries)  and  K,  (ohms)  are 
shown  in  Fig.  3-2,  and  is  grid-plate 
tran.sconductance  in  mhos. 

N’ariation  in  C,  depends  on  variations 
in  g„  which  can  lie  determined  from 
curve  of  tube  useil. 

Example:  gm  =  oOOOamhos,  l{\  =  50.000 
ohms,  Cl  =  2  mmI,  L  ,  =  20  ah. 

Example:  gm  =  .50(X)  amhos,  Ri  = 
50.000  ohms.  L,  =  200  C.  =  20a mI 

General  reactance  tube  relations: 

(See  Fig.  3-3) 

If  Zi  is  resistance  and  Z,  is  capaci¬ 
tance,  the  tube  reactance  is  shunt  in¬ 
ductance.  If  Z,  is  resistance  and  Z, 
inductance,  the  tube  reactance  is 
shunt  capacitance.  (Z,  is  made  at 
least  5  times  Z,  at  frequency  of  con¬ 
trolled  oscillator.) 

If  Z,  is  resistance  and  Z-  is  capaci 
tance,  the  tula*  reactance  is  shunt 
capacitance.  If  Z,  is  resistance,  and 
Z,  is  inductance,  the  tube  reactance 
is  shunt  inductance.  (Z,  is  made  five 
times  Z,  at  frequency  of  controlled 
oscillator. ) 

Typical  reactance-tube 
modulator  design: 

Figure  3-4  gives  a  typical  balanced 
miKluIator  which  will  produce  a  fre- 
<|uency  deviation  of  plus  or  minus 
12.5  kc  at  a  carrier  friHjuency  of  5 
Me,  with  O.G  audio  volts  r-m-s  on  grid 
of  each  reactance-tul)e.  The  use  of  the 
lialanced  reactance-tube  circuit  mini¬ 
mizes  variations  in  the  mean  fre¬ 
quency. 


Frequency  stability: 

To  stabilize  a  reactance-tube  nuKlu- 
lator,  use  an  a-f-c  discriminator  cir¬ 
cuit  to  compare  the  mean  fre<piency 
with  a  crystal-controlled  frequency. 
A])ply  voltage  developed  by  discrim¬ 
inator  ditnle  in  proper  {Hilarity  to  grid 
of  reactance-tulM?. 

Class  C  R-f  Ampliiiers  for 
FM 

Plate  circuit  efficiency: 

At  carrier  frequencies  42  .50  Me,  pass¬ 
ing  2n)i-kc  bandwidth:  For  {>owers 
from  30  to  50  kw,  52  to  60%.  For 
lower  |K)wers  about  60%. 

To  check  bandwidth: 

A)>]>ly  audio  modulation  at  highest 
audio  fre<{uency  (15,000  cps)  at  level 
for  full  deviation  (±75  kc).  No 
change  in  plate  current  of  r-f  ampli¬ 
fier  should  lie  observetl  when  modu¬ 
lating  signal  is  removed. 

Measurement  of 
Deviation^ 

Zero  method: 

Tlie  carrier  am])litude  becomes  zero, 
when  the  ratio  of  the  deviation  to  the 
modulating  fivquency  has  any  of  the 
following  values:  2.40,  5.52,  8.65, 
11.70.  etc. 

Example  of  metlunl  of  measurement: 
Tune  unmodulated  f-m  carrier  on 
communications-ty})e  a-m  receiver  (i-f 
selectivity  in  “narrow’’  {losition)  and 
set  beat  oscillator  of  rec-eiver  to  |iro- 


ilu(*e  a  l)eat  note  of  about  100  cps. 
Then  apply  5000  cps  modulating  sig¬ 
nal  and  increase  level  from  zero  until 
100-cps  l)eat  note  disappears.  Devia¬ 
tion  is  then  2.40  times  modulating 
frequency,  or  12  kc.  Increase  level 
further  until  second  zero  occurs. 
Deviation  is  then  5.52  times  modulat¬ 
ing  fre<|uency  or  27.6  kc.  Deviation 
at  third  zero  is  8.65  times,  or  43  kc; 
at  fourth  zero  11.79  times  or  59  kc. 
To  check  use  different  modulating 
frequency,  say  10,000  cps  (deviation 
equals  117.9  kc  at  fourth  zero). 

At  low  modulating  frequencies,  say 
50  cps.  the  sideband  spectrum  is  es¬ 
sentially  continuous  out  to  a  fre¬ 
quency  limit  bounded  by  the  fre- 
(|ueiicy  swing.  Spectrum  may  be 
e.vplorwl  with  a  heterodyne  frequency 
meter. 


Measurement  of  Mean 
Frequency 

In  absence  of  modulation,  beat  car¬ 
rier  against  crystal-controlled  fre¬ 
quency  of  known  stability.  To  meas¬ 
ure  mean  frequency  with  modulation, 
use  a  discriminator,  followed  by  low- 
pass  filter  (cutoff  at  30  cps).  Measure 
discriminator  unbalance  with  micro¬ 
ammeter.  Or  divide  frequency  of 
modulated  signal  to  audio  frequency 
range  and  compare  resulting  signal 
with  audio  frequency  obtained  by 
division  from  a  crystal  source. 


should  be  placed  as  soon  after  micro¬ 
phone  pre-amplifier  as  feasible,  be¬ 
fore  studio-transmitter  line  or  radio 
link. 

Receiver  Sensitivity 

Theoretical  limit  of  usable  f-m  sensi¬ 
tivity  occurs  when  fluctuation  noise 
in  antenna  circuit  causes  saturation 
of  the  limiter.  For  100-ohm  antenna 
im])edance,  and  150  kc  bandwidth, 
fluctuation  noise  is  about  1  /iv  r-m-s, 
4.5  /iv  peak.  Gain  of  10  million  re¬ 
quired  to  saturate  limiter  requiring 
10  volts  r-m-8  for  saturation. 

Practical  limit  of  useful  sensitivity 
depends  on  local  noise  conditions. 
F.C.C.  marginal  service  is  50  Mv/m, 
or  about  100  mv  with  2-meter  antenna 
effective  height.  Present  receivers  de¬ 
signed  for  full  limiter  action  with  10 
to  50  MV  input. 

F-m  Converter  and 
Oscillator 

Typical  converter  gain  is  18  (y,  of 
3000  for  6AC7  tube,  and  load  of 
6000  ohms).  Oscillator  frequency 


F-m  Limiter 

Figure  3-6  shows  a  typical  one-tube 
pentode  limiter.  This  limiter  satu¬ 
rates  with  input  voltage  of  approxi¬ 
mately  10  volts,  r-m-8,  and  has  a  gain 
of  about  unity  at  the  beginning  of 
saturation.  The  output  voltage  is 
roughly  10  volts,  r-m-s. 

In  general,  sharp  cut-off  tubes  should 
be  used.  The  time  constants  should 
be  short  compared  with  the  period 
of  the  maximum  audio  frequency 
(1/15,000  sec).  Low  plate  and  screen 
voltages  contribute  plate  voltage  lim¬ 
iting,  while  grid-leak  produces  plate 
current  limiting.  High  increases 
the  output  voltage. 

Cascaded  (two-tube)  limiters  have  a 
gain  of  from  2  to  5  times  overall. 

In  measuring  limiter  action,  apply  i-f 
carrier  modulated  50  per  cent  at  volt¬ 
age  level  for  optimum  limiting,  and 
measure  percentage  modulation  in 
output.  Amplitude  modulation  should 
be  reduced  at  least  20  to  30  db  by 
limiter  action. 

Frequency  Detector 
(Discriminator) 


Measurement  of 
Distortion 

Receiver  method: 

Use  high  quality  f-m  receiver,  with  i-f 
and  discriminator  bandpass  widened 
to  say  600  kc,  for  nominal  200  kc 
channel.  Apply  modulation  and  meas- 
sure  distortion  with  harmonic  ana¬ 
lyzer.  Limit  of  accuracy  is  about  0.2 
to  0.3  per  cent  at  1000  cps.  Receiver 
distortion  decreases  as  the  modulat¬ 
ing  frequency  decreases.  Receiver  dis¬ 
tortion  can  be  minimized  by  use  of 
very  broad  and  flat  bandpass  in  i-f 
and  discriminator  stages. 


Audio  Pre-Emphasis 

Figure  3-5  shows  typical  pre-emphasis 
circuit  with  time  constant  of  100 
Msec,  to  operate  between  500-ohm 
source  and  class-A  grid.  Circuit 


4.3  Me  above  (or  below)  carrier  fre¬ 
quency.  about  2  volts  peak  required. 
See  “Frequency  Converter”  under 
Section  4:  Television  Broadcasting 
(page  52). 

F-m  I-f  Amplifier 

Intermediate  frequency: 

4.3  Me  is  most  widely  used  at  present. 

Selectivity  usually  based  on  6  db 
down  at  plus  or  minus  75  kc.  For 
receiver  used  with  signals  on  adjacent 
channels,  above  requirement  should 
be  met,  and  in  addition  20  db  down 
at  plus  or  minus  100  kc,  minimum  at¬ 
tenuation.  Usual  design  is  two  stages 
prior  to  limiter,  with  at  least  8  tuned 
circuits. 

Regeneration  in  i-f  stages,  including 
regeneration  of  i-f  harmonics  to  r-f 
circuits,  causes  non-linear  distortion. 


Figure  3-6  shows  a  typical  discrim¬ 
inator  circuit.  The  i-f  transformer 
preceding  the  diodes  is  designed  con¬ 
ventionally  for  a  bandwidth  about 
one  and  one-half  times  the  bandwidth 
of  the  preceding  i-f  stages  (225  k«- 
wide  for  nominal  1.50  kc  bandwidth). 

Bandwidth  of  the  linear  portion  of 
the  discriminator  characteristic  is 
given  by 


2A/  = 


/. 

V  ^ 


48 


^  Maximum  audio 
frequency  (15 he) 
Max imum  demotion,  A  f 
(75  kc) 


where  2A/  in  the  total  bandwidth  in 
ke,  the  mean  valne  of  the  i-f  carrier 
fre<ineney  in  ke  and  V,  and  Vi  “''e  the 
Q-valnes  of  the  |»riinary  and  second¬ 
ary  of  the  diseriniinator  transformer. 

The  load  resist»)rs  are  eln»sen  to  pro¬ 
duce  linear  detwtion  (lOO.lKhI  ohms 
each).  The  load  capacitor  is  chosen 
to  have  a  rea<-tance  at  the  maximum 
audio  fre<|uency  e<jual  to  one-half  the 
load  resistance. 

The  output  voltage  (using  a  enmven- 
tional  input  transformer)  is  has«>d  on 
developed  amplitude  modulation  not 
greater  than  50%.  Hence  peak  audio 
output  is  not  greater  than  .')()%  of 
the  |a‘ak  i-f  voltage  input  across  the 
transformer  sectmdary.  For  low-Q 
transformers  the  output  may  be  as 
low  as  25  to  .35%. 


F-m  A-m  Comparison: 

To  compare  the  noise  developed  in 
an  f-m  system  with  that  in  a-m  sys¬ 
tem,  construct  the  diagram  shown  in 
Fig.  3-8. 


For  impulse  noise,  the  ratio  of  a-m 
noise  voltage  V,*  to  f-m  nois«^ voltage 


r.„  Vf„  =  =  2A///„ 

whei-e  A/  the  maximum  deviation. 

is  the  maximum  audio  fi-equency, 
and  .4,  and  are  in  Figs.  3-8. 


For  fluctuation  noise,  the  areas  .4/ 
and  .4,'  must  be  computed  with  the 
ordinates  sqnare<l.  Then  the  rati<*  is 

F..,  Vf^  =  V  .4,7.4.'  =  vltA///- 
where  A/  and  A,'  are  the  areas  found 
in  Fig.  3-8  plotted  in  squared  ordi¬ 
nates,  and  A/  and  /«  are  as  above. 


where  e,  is  the  carrier  voltage,  E  the 
voltage  of  the  f-m  signal.  A/,.  A/,  .  .  . 
A/„  are  the  deviations  asso<.iated  with 
imKliilating  fnspiencies  /„,.  /„,  .  .  . 
fmn  resjKH-tively.  and  ./,  is  the  Bessel 
function  of  zero  order. 


Audio  De-Emphasis 

Figure  3-7  shows  a  typical  audio  de¬ 
emphasis  circuit  of  100  asec  time 
constant  to  operate  ladwinm  discrim¬ 
inator  and  class  A  grid.  Some  adjust¬ 
ment  of  these  values  may  be  neces¬ 
sary  for  exact  compensation. 


Definitions 


Deviation  (A/): 

The  displacement  of  the  carrier  from 
its  central  or  mean  position.  One  half 
of  the  total  frequency  excursion. 

Deviation  ratio:  {Af/f„„) 

Ratio  of  the  maximum  deviation  to 
the  maximum  modulating  fretjuency. 
(  Exa  ni  pie :  75.000 / 1 5.000  =  5  ) . 

Modulation  index: 

Ratio  of  a  particular  deviation  to  a 
particular  modulating  fntpiency. 


Noise  Relationships'^ 

Signal-to-noise  ratio:  with  75-kc 
maximum  deviation,  and  standard  pre- 
emphasis,  when  |,eak  noise  is  less 
than  one-half  the  peak  r-f  signal :  53 
db  or  greater  f<»r  fluctuation  noise.  48 
db  or  greater  for  impulse  noise. 


Sideband  Structure  in  FM 


For  a  single  modulating  frequency, 
vedtage  amplitudes  of  carrier  and 
sideltands  are 

e,  =  EJ  (A/  fm)  (carrier) 
e.n  =  EJ\  {Af  fm)  (first  sideband,  ad¬ 
jacent  to  carrier) 

r.»,=  EJ,{Af/fm)  (nth  sideband,  removed 
from  carrier  by  n-1  intervening  sidebands) 
where  •/,...  are  Bessel  func- 
tions  of  zero,  first  .  .  .  and  nth  orders, 
A/  is  the  frtHjiiency  deviation  in  C]»s, 
is  modulating  frisjuency  in  cps,  and 
E  is  the  voltage  of  the  f-m  signal. 


Additional  gain  in  signal-to-noise 
ratio  due  to  de-emphasis:  fluctuation 
noise  13  db  (5.(1  in  a-m  system). 
Impulse  noise  12  db  (7.5  db  in  a-m 
system ) . 


1.  M.  G.  Crosby.  KCA  Rerieir. 
ary  1J»4(». 

‘2.  1).  L.  .latfe.  Pror.  l.E.E.. 
11138. 

3.  S.  \V.  Seeley.  RCA  Rerieir 
11141. 

4.  M.  G.  Crosby.  R(’A  Reriei 
1114(1:  QST,  .hme’  l!l4(i. 

5.  M.  G.  Crosby,  RCA  Rerieu 
1114(1. 


When  noise  peak  i*quals  or  exceeds 
the  peak  r-f  signal,  the  noise  fre- 
quency-iiKHlulates  the  carrier.  This 
type  of  muse  cannot  1h*  removixl  by 
discriminator  or  limiter.  When  im¬ 
pulse  noise  exc'etnls  the  «'arrier,  the 
signal-to-noise  ratio  does  not  gn  lower 
than  21  db. 


For  several  simultaneous  modulating 
frequencies,  the  amplitude  is 

e.  =  EJ.  (A/,//«.)  J.  (A/,;/-,)... 
J.  (A/,  /-.) 


SECTION  4:  TELEVISION  BROADCASTING 


Frequency  Allocations 


Allocation  Standards 


Transmitter  Performance 
Requirements 


Signal  strength 


Fre-  Fre- 

queiiry  Channel  quency 

Limits  INumber  Limits 

50-36  Me  10  186-192 

60-66  11  204-210 

66-72  12  210-216 

78-84  1.5  2.50-236 

84-90  14  236-242 

96-102  t  15  258-264 

102-108  16  264-270 

162-168  17  282-288 

180-186  18  288-294 


Frequency  stability 


For  built-up  city  areas,  5  mv  m 
residential  and  rural  areas,  0.5  mv 


Plus  or  minus  0.01%,  aural  and 
.Monitors,  plus  or  minus  0.005%. 


Interference 


Aural  Transmitter 


Objectionable  when  ratio  of  desired  to 
undesire<l  signal  is  less  than  100  (same 
channel)  or  2  (adjacent  channels). 


.'*ame  as  for  f-m  broadcasting  (see  page 


r— TTT 
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N. rJS.C.  Transmission 
Standards^: 

The  Television  Channel: 

See  Fig.  4  1. 

Scanning  Specifications: 

525  lines  per  frame  period  (n). 

30  frames  per  second  (/). 

60  fields  per  second  (2/). 

Aspect  ratio  4/3  {w  'h). 

Active  scanning  directions:  From  left  to 
right  and  top  to  bottom  of  the  scene. 
Note:  Symbols  refer  to  equations  under 
Scanning  Relations,  below. 

Picture  signal  modulation: 

Polarity,  negative  (increase  in  light 
causes  decrease  in  carrier  amplitude). 
Black  level,  constant  at  75%  of  peak 
amplitude,  ±2.5%,  independent  of  light 
and  shade  in  the  picture.  Maximum 
white  level  15%  or  less  of  peak  carrier 
amplitude. 

Sound  signal  modulation: 

Frequency  modulation,  maximum  devia¬ 
tion  ±75  kc.  Pre-emphasis  as  impedance 
characteristic  of  RL  =  100  iiaec. 
Radiated  power  from  50  to  100%  of  peak 
power  radiated  by  visual  transmitter. 

Polarization: 

Horizontal. 

Synchronizing  signal  modulation: 

Sync  waveform  and  system  of  modulation 
must  be  capable  of  operating  a  receiver 
responsive  to  waveform  in  Fig.  4-2. 

Interchangeable  methods  which  satisfy 
this  requirement  are:  (1)  .\mplitude 
modulation  for  picture  and  sync;  (2)  A-m 
picture,  f-m  sync;  (3)  F-m  picture  and 
sync;  (4)  .\-m  picture,  f-m  a-m  sync. 

Tolerances:  Timing  of  horizontal  pulses 
accurate  within  0.5  per  cent.  Frequency 
variation  of  horizontal  pulses  less  than 

O. 15  per  cent  per  second. 

Transmitter  rating: 

Rated  power  of  visual  transmitter  is  peak 
power  when  transmitting  a  standard 
picture  signal. 

Color  Systems 

Scanning  specifications: 

Experimental  transmissions:  (CBS)  375 
lines,  60  frames  120  fields  per  second; 
(NBC)  441  lines,  60  frames,  120  fields  per 
second. 

Color  sequence: 

Red,  green,  blue. 
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Scanning  Relations-: 

Maximum  video  frequency: 

^  {w/h)  kmfn*  (r,.  rk) 

=  - 2 - 

where:  w  'h  is  ratio  of  picture  w-idth  to 
height  (4  3);  A:  is  ratio  of  vertical  resolu¬ 
tion  to  active  lines  (about  0.8);  m  is  ratio 
of  horizontal  to  vertical  resolution  (about 
unity);  /  is  frame  rate  (30  per  second); 
n  is  number  of  lines  (525);  r,  is  vertical 
retrace  ratio  (0.93);  and  r»  is  horizontal 
retrace  ratio  (0.86).  Examplr:  For  values 
given  in  parentheses  /«,,  is  4.8  Me. 

Minimum  video  frequency: 

To  reproduce  background  illumination,  30 
cps.  To  reproduce  variations  in  back¬ 
ground,  d-c  component  must  change. 

Vertical  resolution: 

R,  —  kr,n  elements  per  picture  height. 


where  symbols  are  given  in  “  Maximum 
Video  Irequency  ”,  above.  Example: 
k  =  0.8,  n  =  525,  r.  =  0.9:1,  R.  =  ;190. 

Horizontal  resolution: 

“  84  elements  per  picture 

height. 

where  is  maximum  effective  video 
frequency  in  Me.  Example:  /«.,  = 
4.2  Me,  Rk  =  355.  Factor  84  applies  to 
525-line,  30-frame  picture.  Factor  100 
applies  to  441-line,  30-frame  picture. 

Phase  delay: 

A0  =  360°/A<  degrees 

where  A0  is  the  phase  shift  corresponding 
to  time  delay  At  sec  at  frequency  /. 
Example:  at  4  Me,  0.1  /isec  is  144°. 

Echo  images: 

At 

fy  =»  “TT  X  100  per  cent, 
do 

where  I)  is  the  displat-ement  in  per  cent 
of  the  picture  vidth  between  two  im¬ 
ages  caused  by  signals  arriving  At  ^aec 
apart.  (525-line,  30-frame  picture). 
Waves  in  free  space  require  0.00102 
#isec  per  foot  of  travel. 


Video  Amplifier  Design 

Stage  gain: 

G  =  g^R. 

where  is  transconductance  of  tulie  in 
/xmhos  and  R,  is  loa<l  resistor  in  megohms 
([>entode  and  tetrode  stage  only). 
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Wideband  Ampliner  Tubes: 

See  Talde  I 

Compensated  Video  Amplifiers: 

See  Table  II  and  Fig.  4-H. 

Example  of  video  amplifier  design: 

=  4  Me,  Cl  *=  finijQm  —  SOOO  /xmhoa 


R. 

L. 

L. 

Stage 

(ohms) 

(Mh) 

(Mh) 

(lain 

1150 

24 

9  2 

1715 

31 

13  H 

20K) 

5  5 

24 

16  5 

Low  frequency  compensation^: 

See  Fig.  4- 1. 

RrCr  =  R,Ct 

{RfCr  =  0.1  or  less  for  stability). 


Cathode-coupled  amplifier^: 

See  Fig.  4  5. 

Ciain : 


r,  -F  4-  1) 

ExHtnpU:  n  =t)750.  r,  =  7.j0, 000  ohms 
/f»  =  l(X)0  ohms.  G’  =  0.9. 

Output  impedance: 

Z:  =  ohms 


Eiomplf  For  values  given  al>ove 
Z,’  =110  ohms. 


lAHI.F  ll-^VII>i;o  \MIM.IFIKK  l»F.SI<;\’ 

(See  Fig.  4  3) 

K4'lali\e  Narialioii  in 

'r>|M‘  of  R,  L,  L,  (>aiii  lime  dtday 

< '.om|N‘iiHalioii  Gihiiisl  lh<'iiri<‘s)  (henries)  at ( MS4‘e) 


Slmnl  -M*ri«‘s 


2)r/  m,,(^l 
1 

I  5 

2ir/„,.f’i 

I  K 


.  9  707  0  o;r> /.... 

O.oCif.*  .  1  0  0  023 

.  0  h7f;,R.*  15  0  011/,,, 
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Note:  /,.,  is  the  maximum  video  frequency  to  lie  amplified.  Other  quantities  as 
indicat**d  in  Fig.  4-3.  For  series  and  shunt-series  compensation  nuLst  equal  2f'.. 


Wideband  R-F  Circuits' 
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Resistance-loaded  tuned  circuit: 

See  Fig.  4  (i. 

Bandwidth,  n'sponse  down  '.M)  p*‘r  i-ent  at 
band  e<lges: 

2A/  =  - - - eps 

where  2N/  is  the  total  bandwidth,  /,  is 
the  resonant  fre<|uency  of  /.  and  (',  in  cps, 
L  C  is  the  tun^l  circuit  ratio  in  nh  per  a/- 
Exaiitplr:  (,  =  SI  .Me,  L  C  =  100,  /^  = 
1(X)  ohms,  2\f  =  5.3  Me. 

Antenna  coupling  circuits: 

See  Fig.  4  7. 

(lain  at  mid-freipiency : 

\  (1  /■'■)  —  1  —  S(i>  u>, 

N  2Nu.(V, 

where  No;  '2k  is  the  bandwidtii  in  eps, 
111,  '2k  is  the  mid-fre<iueney  in  ep^.  r.  in¬ 
ternal  inqiedanee  of  the  antenna  Iransmis- 
.sion  line  in  ohms,  ('  capacitance  tf  tiimsl 
circuit  in  farads  and  /’  the  ratio  of  the 


*  C (  is  sum  of  input  and  output  capacitances. 
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Wideband  I-F  Amplifiers  Definitions 


Picture  i-f 


N.T.S.C.  Recommendations 


Television  is  the  ele<-trieHl  transmis¬ 
sion  and  rei'eption  of  transient  visual 
images. 

A  Frame  is  a  single  eomjdete  picture. 
Scanning  is  the  prea-ess  of  analy/.ing 
smvessively,  a<*eording  to  u  predeter¬ 
mined  method,  the  light  values  of 
piefitre  elements  c«>nstituting  the 
t«>tal  picture  area. 

A  Scanning  Line  is  a  single  coiitimi- 
ous  narrow  strip  which  is  determined 
by  the  pna^ess  of  scaniiiiig. 


Sound  i-f 


gain  at  the  band-edge  to  the  gain  at  the 
center  frequency. 

Example:^ So)/2x  =  4.5  Me,  eo,  2r  =•  45 
Me,  p  ^  0.9,  r.  =  75  ohms.  C  =  18  M.“f> 
G  =  2.2  times. 


Oscillator  Frequency 


8  Me  higher  than  upper  frequency  limit 
of  channel. 

Example:  64  Me  for  the  50-56  Me 
channel. 


Wideband  r-f  amplifier: 


One  tuned  circuit:  Gain  at  mid-‘'re<iuency 


where  gm  is  the  grid-plate  tran.sconduct- 
ance  of  the  tul)e  in  mhos,  P  is  the  ratio 
of  band-edge  gain  to  mid-frequency  gain, 
C  is  the  total  shunt  capacitance  in  farads 
and  A(u/2)r  is  the  bandwidth  in  cps. 

Example:  gm  —  6^100  ^imhos,  Aco  '2)r  = 
4.5  Me.  P  =  0.9,  C  =  25  pm/.  G  =  4.25. 

Two  tuned  circuits,  gain  at  mid¬ 
frequency:  (Fig.  4-8) 


Rejection  frequencies 


Frame  Frequency  is  the  iiuiuImw  of 
times  |*er  se<-ond  the  picture  area  is 
completely  scanned. 

The  Aspect  Ratio  of  a  frame  is  the 
numerical  ratu>  of  the  frame  width 
to  frame  height,  as  transmitte<l. 
Interlaced  Scanning  is  that  in  which 


.\ssociated  sound:  8.25  Me,  40  db  at¬ 
tenuation  minimum,  .\djacent-channel 
sound:  14.25  Me,  60  db  minimum  at¬ 
tenuation. 


is  tube  tran.scondiictance  in 
Ata>  2ir  is  the  bandwidth  in  cps.  and 
are  the  tuned  circuit  capacitances 


I-f  transformer  design 


Figure  4-10  shows  design  of  wideband 
i-f  transformer  for  4-Mc  bandwidth  and 
mid-frequency  of  11.25  Me.  The  stage 
gain  is  approximately 


in  farads. 


Example:  gm  =  6500  pmhos.  Aw  2ir 
4.5  Me,  r,  =  r,  =  20  Mpf.  G  =  11- 


where  gm  is  tube  conductance  in  pnihos. 
and  R,  is  the  load  resistance  in  megohms 
across  the  primary  of  the  transformer. 

Example:  gm  =  9000  pinhos,  Rp  —  2200 
ohms.  G  =  10. 


suc«-essively  scanned  l.ue>  are  spaced 
HU  integral  iiumlMU'  of  line  widths,  and 
in  which  adjacent  lines  are  s<'auued 
during  successive  cycles  of  the  field 
frequency  scaiiuiiig. 

Field  Frequency  is  the  iuiuiIhm-  of 
times  |H‘r  second  the  frame  area  is 
fractionally  scanned  in  interlaced 
s4-aiining. 

Positive  Transmission  <M-curs  when  an 
increase  in  initial  light  intensity 
can.*es  an  increase  in  the  tran>mitted 
power. 


Video  Detection 


Typical  circuit: 

Figure  4-11  shows  a  constant-K  filter 
load  circuit.  The  capacitance  C  is 
kept  to  a  minimum.  The  peak  video 
output  voltage  is  ordinarily  not  greater 
than  one  half  the  peak  i-f  input  voltage. 


A  typical  frequency  con\erter  for  tele¬ 
vision  reception  is  shown  in  Fig.  4-9. 
Typical  performance:  using  a  6.\C7 
pentode,  input  resistance  2,500  ohms, 
grid  circuit  noise,  for  4  Me  bandwidth. 
14  uv  minimum.  Using  a  6.M17  tube,  the 
input  re.sistance  is  8000  ohms  and  the 
noi.se  29  pv.  Good  performance  results 
with  peak  oscillator  voltage  of  2  volts  or 
more.  The  grid  current  at  60  Me  is 
about  1  pa. 


I-f  loading 


The  loading  resistance  reflected  from  the 
detector  to  the  preceding  i-f  transformer 


where  R  i.  is  the  dete<’tor  load  resistor  and 
n  is  the  detection  efficiency. 
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Vertical  Sanning  Generotor 
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OsC'llalion  Oscillotor  ond  Outpul  sto^  Ou1 
^'■onilormer  amplifier  Type  4^  frans 
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Distribution  centering  pjg  4*|4 


Negative  Transmission  (Kt-urs  when 
a  deerease  in  initial  light  intensity 
eanses  an  iiiereane  in  the  traiiHinitted 
|K>wer. 

The  Video  Frequency  ia  the  fre«|neney 
Ilf  the  signal  resulting  from  television 
M-anning. 

The  Per  Cent  Modulation  of  an  am- 
plitiide  nuHlulated  pieture  transinitter 
is  the  recluetion,  in  pereentage,  from 
the  |K*ak  radio  frequeney  «mtpiit. 
Peak  Power  is  the  power  averaged 
»)ver  a  radio  frequem-y  cycle  •n>rre- 
sfHindiiig  to  |>eak  amplitude. 

Radiated  Power  is  determined  by  tak¬ 
ing  into  aeeount  both  transmitter 
iKiwer  and  antenna  iK)wer  gain. 


D-C  Reinsertion 


Typical  circuits 


Figure  4-12  shows  typical  d-c  reinsertion 
circuits. 


Picture  Tubes 


See  Table  III 


Sync  Signal  Separation 


Typical  circuits 


Figure  4-13  shows  typical  sync  separation 
circuits  for  video-froin-sync.  and  vertical- 
from-horizontal  separation. 


Scanning  Generators 


Television  Cameras 


Typical  circuits 


Fig.  4-14  shows  typical  scanning  gene¬ 
rator  circuits  for  magnetic  vertical  and 
horizontal  deflection. 


1.  Kc|K>rt  iif  the  National  Tclcvi-ion 
System  Committee  to  the  F.t 
March  20.  1041. 

2.  Fink.  1).  G.:  “‘Principles  of  'rclc- 
vision  Knginccriiig,"  MetJraw  Hill. 
New  York,  1040. 

3.  Seeley  and  Kimball,  A't'.l  /«'«  rii  ir. 
OctolH'r.  lO.'lT;  .Tannary  lO.'lO. 

4.  Preisman,  A..  UCA  Rcrii  ir.  April 
10:iH 

5.  Moniitjov,  G.,  /tCA  Ri  riiir.  th  tober 
1030. 

6.  Hcrtdd.  K.  \V.,  R(\\  h‘<  ririr.  -lanu- 
ary.  1940. 

7.  W  ilder  and  Hrnstman,  Ki,h  tko\h> 
.\ugust.  1040. 


Output  voltage 


Sync  Signal  Generation 


where  B  is  the  surface  brightness  of  the 
scene  in  candles  ptT  8<iuare  foot,  K  is  the 
canjcra  tula*  efficiency,  S’  the  photoelec¬ 
tric  sensitivity  is  iia  per  lumen,  .4  the 
illuminateti  area  on  the  camera  plate  in 
s<pmre  feet,  R  the  effective  coupling 
resistance  in  ohms,  and  /  the  numerical 
aperture  [(  numlsT)  of  the  lens. 


Frequency  division  schedule 


For  ,52.5-line,  30-frame  picture,  initial 
timing  fre<jueney  is  31. ,500  cps,  followed 
by  four  divisions  of  7.  5,  5.  and  3  to 
obtain  60  cps  for  frame  timing.  Fre¬ 
quency  division  of  2  gives  1.5,7.50  cps  for 
line  timing. 


Keying  tube  schedule 


For  vertical  sync  pulse,  at  Iteginning  of 
verticel  blanking: 

1.  Key  out  horizontal  pul.ses  for  9.2  H. 

2.  Key  in  6  equalizing  pulses  for  3.2  H. 

3.  Key  out  equalizing  pulst's  for  3  H. 

4.  Key  in  6  serrated  pulses  for  3  H. 

5.  Key  out  serrated  pulses. 

6.  Key  in  6  equalizing  pulses  for  3  H. 

7.  Key  out  equalizing  pulses. 

8.  Key  in  horizontal  pulses  for  remainder 
of  field  interval. 
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ELECTRONICS  REFERENCE  ISSUE 


SECTION  5:  AUDIO  AND  SOUND  SYSTEMS 


WS  E 


Resistance  Attenuators 

Figure  5-1  shows  resistance  values  for 
the  design  of  H  and  T  attenuators,  for 
200-,  500-  and  600-ohm  circuits. 

The  characteristics  of  faders  for  micro¬ 
phone  control  should  include  frequency 
response  flat  within  1  db  from  30  to 
15000  cps,  and  noise  level  150  db  below 
maximum  level. 


X,  ■  /Kb  -J  -  ^  i'^B 

iV,  Hb 

'■  Cl  -rs'S'ayTva.^'eit'*  1^95 

\  OTypf:Hj’\iT9*Y'!.>o'ors  ^  ^ 
rr^pec*  *c  jss  - 

2^''es-s^''ir^4/9sjnr 
prapc  'J-yi  "^r  ^ 


8  12  16  20  24  28  32 

Loss ,  db 


The  general  expressions  for  the  elements 
of  a  T-pad  are  as  follows  (See  Fig.  5  2) 

,  I +k‘-  2k/8  , 

Zi  —  - - - — -  X  Zi  ohms 


Zi  =  ^  X  Z.  ohms 


Zi  =  - —  X  «Z.  ohms 

where  Z,  is  the  impedance  bridged  acros.- 
the  input  terminals  of  the  pad  (input 
terminating  impedance),  Z,  the  imped¬ 
ance  bridged  across  the  output,  both  in 
ohms,  k  is  the  voltage  ratio  corresponding 
to  the  number  of  db  loss  required,  ex¬ 
pressed  as  a  fraction,  and  «  —y/Zi  'Z,. 
The  equations  apply  generally  to  any 
form  of  passive  impedance,  but  are  most 
useful  in  resistance  networks. 


(See  Fig.  5-2 1  The  impedance  elements 
are  given  by 

1  —  F* 

- r;  X  Z,  ohms 

1  -  2F«  4-  F* 


Zt  =  2f.  ~  ^ 


where  the  symbols  are  defined  in  “T- 
pads,*’  above,  and  shown  in  Fig.  5-2. 

H-pads 

jZi  and  \Zt  are  placed  in  the  series  arms, 
where  Zi  and  Z*  are  the  .series  resistances 
calculated  for  the  T-pad,  as  given  above. 


Class  A  Amplifiers 

Resistance-Capacitance  Coupled 
See  F'ig.  5  3. 


Gain,  at  mid-frequency 

G  = - times 

r,-f  ft. 

where  n  is  the  amplification  factor  of  the 
tube,  R,  is  the  load  resistance  in  ohms, 
and  r,  is  the  dynamic  internal  plate 
resistance  of  the  tube,  in  ohms. 

For  various  values  of  Ro  r,  gain  is: 


Ro'T,  = 


G  =  0  ;«3m 
0  500/1 

0  666m 

0  750m 
0  800m 
0  833m 
0  874m 
0  910m 


Gain,  mid-frequency,  pentode  amplifier 
G  —  QmR,  times 

where  is  the  grid-plate  transconduct¬ 
ance  of  the  tube  in  mhos,  and  R.  is  the 
load  resistance  in  ohms.  This  equation 
applies  when  the  dynamic  internal  plate 
resistance  is  large  compared  with  the 
load  resistance. 

Gain,  low  frequency  (See  Fig.  5-3) 

fj  — - 

^  [  (2t/C.)  {R,+{rBR.mrC+Rj^ 

where  the  9.,  R  and  C  symbols  (mhos, 
ohms  and  farads)  are  shoam  in  Fig.  5  3, 


and  /  is  the  frequency  of  operation  in 
cps. 

.\  simplified  low-frequency  gain  equation, 
assuming  R,  and  r,  are  at  least  5  times 
as  great  as  R.,  is 

G.-yzLSlMS£^,;^ 

V'l+U'(2'r/C.B.)I’ 

a'here  the  symbols  are  as  given  in  F"ig. 
5-3.  in  mhos,  ohms,  farads  and  cps. 

Gain,  High  frequency 


v/H-(2*-/r./?.)* 

where  the  symbols  (mhos,  ohms,  farads 
and  cps)  are  as  shown  in  Fig.  5-3,  C,  is 
the  total  shunt  capacitance  in  the  coup¬ 
ling  circuit,  /  the  frequency  of  operation, 
Qm  the  tube  transconductance,  and  R.  is 
R.  =  ir,R.R,)/(RBR,+R,rB+R,r,) 

A  simplified  high-frequency  gain  eipia- 


tion,  assuming  R,  and  r,  are  at  least  five 
times  R.,  is 

V 1  -I-  {2irfr.R,) 

where  the  symbols  (mhos,  ohms,  farads 
and  cps)  are  given  in  Fig.  5-3. 

RC  Coupled  Amplifier  Chart 

The  table  on  page  55  shows  typical  de¬ 
sign  data  for  resistance-capacitance  coup¬ 
led  amplifiers,  the  gain  being  that  in  the 
mid -frequency  region. 


Power  Relationships — 
Class 

Plate  dissipation 

P,  =  hEt  watts 

where  /» is  the  d-c  value  of  plate  current 
in  amperes,  and  Et  is  the  d-c  value  of 
plate  voltage  (plate  to  cathode)  in  volts. 

Maximum  power  output,  triode 
4r, 

where  m  is  the  amplification  factor  of  the 
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tube.  E,  the  r-iii-s  input  grid  volts,  and 
Tr  is  the  internal  dynamic  plate  resistance 
of  the  tube  in  ohms.  Maximum  power 
output  occurs  when  the  load  resistance 
R.  =•  r,. 


RESISTANCE-COUPLED  AMPLIFIER  CHART 

Condensed  from  RCA  Tube  Handbook  HB-3 


Maximum  undistorted  power  output, 
triode 


urE.* 

P.  = -  watts 

9rj 

where  the  symbols  have  the  same  mean¬ 
ing  as  in  “  Maximum  Power  Output  ’’ 
above.  Maximum  undistorted  power 
output  occurs  when  the  load  resistance 
/?.  =  2r,. 


Power  sensitivity,  triode 


Nr 


(R.  +  r,)* 


—  watts  volt 


where  <S,  is  the  output  power  per  r-m-s 
grid  volt,  n  the  amplification  factor,  R, 
the  load  resistance  in  ohms,  and  r,  the 
dynamic  tube  plate  resistance  in  ohms. 


Power  output,  triode’ 


P. 


watts 


where  the  currents  and  voltages  (amperes 
and  volts)  are  the  instantaneous  maxi¬ 
mum  and  minimum  values  attained  in 
the  cycle. 


Percent  Distortion* 


2 

D2  =  y  ~j -  X  UK)  })er  cent 

where  Ih  is  the  percentage  second  har¬ 
monic  distortion,  Im.,  and  are  the 
maximum  and  minimum  instantaneous 
values  of  plate  current  in  amperes,  and 
/.  is  the  zero-signal  plate  current  in 
aniperes. 

Push-pull  power  output,  triodes’ 

E, 

P,  = - : -  watts 

.1 

where  P,  is  the  maximum  undistorted 
output  power  for  two  tubes.  /»,,  is  the 
maximum  instantaneous  value  of  plate 
current  in  amperes,  and  £»  is  the  applied 
plate  voltage  in  volts. 


Zero  Signal  Bias,  triode’ 


E. 


0.6H  £, 

-  volts 


where  E,  is  the  desirable  value  of  zero- 
signal  bias,  for  a  tube  of  amplification 
factor  fi  and  applied  plate  voltage  £» 
volts. 


Load  resistance,  triode 

/f.  =  ohms 


C  =  blocking  condenser  in  /if 
C,  =  cathode  by-pass  condenser  in  /if 
Cd  =  screen  by-pass  condenser  in  /if 
=  plate-supply  voltage  in  volts 
E.  —  voltage  output  in  peak  volts 

6F8-G  (one  triode  unit),  6J5,  6J5-G, 


R.  =  cathode  resistor  in  ohms 
Rd  =  screen  resistor  in  megohms 
R,  =  grid  resistor  in  megohms  for  fol¬ 
lowing  stage 

Rl  =  plate  resistor  in  megohms 
V.G.  =  voltage  gain  at  5v  r-m-s  output 

6J5-GT,  12J5-GT: 
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*  .\t  3  volts  r-ni-s  output.  *■  .Vt  4  volts  r-m-s  output. 


Power  Output  — Pentodes  and  Tet¬ 
rodes 

1/...,-/,..+  1.4  (I.-I,)fR. 

p,  = - - - — - - - watts 

where  and  are  the  maximum 
and  minimum  values  of  plate  current,  in 
aniperes,  I,  and  1%  are  the  plate  currents 
in  amperes  corresponding  respectively  to 
0.3  and  1.7  times  the  zero  signal  bias,  and 
R,  is  the  load  resistance  in  ohms. 


Distortion;  Pentodes  and  Tetrodes 

_  l.-l^ 

~  14  (/,-/»( 


D,  = 


U..^U„-2L 

,.-U.,  +  lA  (I.-l,) 


X  100  per  cent 

where  D;  and  Dj  are  the  second  and  third 
harmonic  distortions,  /,  is  the  zero-signal 
plate  current  and  the  other  symbols  are 
defined  under  “  Power  Output-Pentodes 
and  Tetrodes,”  above. 


Pentode  load  resistance 

R,  =  kr,  ohms 

where  R,  is  the  load  resistance  represent¬ 
ing  a  compromise  between  maximum 
power  output  and  minimum  distortion, 
r,  is  the  tube  internal  plate  resistance  in 
ohms,  and  k  &a  &  factor  varying  l/etweeri 
0.1,5  and  0.25. 


X  1(K)  |H‘r  cent 


A 


A  -  Low  Frequencies 


B  “High  Frequencies 

FIO.  5-5 


times 


times 
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Transiormer  Coupled 
AmpliiieTs^^ 


See  Kig.  5  4. 


G  =  (iN  times 

where  /x  is  the  amplifieation  factor  of  the 
tube  and  A’  is  the  ratio  of  the  secondary 
turns  to  the  primary  turns  in  the  coup¬ 
ling  transformer. 


TransformeT  Design 


Magnetizing  inductance 
,  4s-10-»Ar,V^^  u 

Lm  =  - — ■ —  henries 


Circuits 


See  Fig.  5-5- 


Equivalent  circuit 


The  equivalent  circuit  of  a  transformer 
coupled  amplifier  is  shown  in  Fig.  5-5. 
where  the  symbols  are  as  follows: 
r,  is  the  dynamic  plate  resistance,  R, 
primary  winding  resistance,  R,  core-loss 
resistance  (all  in  ohms),  Lm  magnetizing 
inductance,  Li  and  Lj  primary  and  secon- 


Gain,  mid-frequency 


Gain,  high-frequency 


Gain,  low-frequency 


Degenerative  Feedback'^ 


G  =  f/iN/X" 


where  G  is  the  gain  (above  50  cps,  when 
C,  is  0.05  Aif  or  greater,  and  R,  (*.5  meg¬ 
ohm  or  greater)  G-r  is  the  mid-frequency 
gain  (see  above),  L  is  the  coupling  induct¬ 
ance  in  henries,  /  is  the  operating  fre¬ 
quency  in  cps,  and  the  other  symbols  are 
defined  in  “  Gain  mid-frequency,"  above. 


where  G».r  is  the  mid-frequency  gain  (see 
above),  /  the  operating  frequency  in  cps, 
C.  the  total  shunt  capacitance  of  the 
stage  in  farads,  and  other  symbols  are 
defined  in  “  Gain,  mid-frequency,”  above. 
This  equation  assumes  negligible  core  loss 
in  the  choke. 


G  =  G-,  X 


l2TfLm(R+R 


»+r,)  j 


where  /  is  the  frequency  of  operation  in 
cps  and  the  other  symliols  are  defined  in 
“  Equivalent  Circuit,”  above,  and  shown 
in  Fig.  5-5.  G«.  is  the  mid-frequency 

gain  (see  above). 


G  = - ; — —  times 

r,  -f-  R$ 


where  R,  is  the  grid  resistor  of  the  follow¬ 
ing  tube  in  ohms,  m  and  r,  are  the  ampli¬ 
fication  factor  and  plate  resistance  in 
ohms  of  the  tube. 


Gain,  low-frequency 


Gain,  high-frequency 


G  =  Gm,  X - 


where  /  is  the  frequency  of  operation  in 
cps.  /,  is  l/(2ir\  LiC,)  in  cps,  Q,  is 
2xf,L,  R,.  L,  =  L,  L,  henries. 
R,  =  r,  R,  R./\^  ohms.  L,,  L., 
A',C.,r„  are  defined  in“Equivalent 

Circuit.”  above,  and  shown  in  Fig.  5-5. 


where  is  the  number  of  turns  in  the 
primary,  /u,  the  relative  permeability, 
.4  the  net  area  of  the  core  section  in 
square  cm,  and  I  the  mean  core  length 
in  cm. 


Core-loss  resistance 


„  2ir==10-‘*/=A',*,4 

—  — — —  OilTllA 


where  f  is  the  frequency  of  operation  in 
cps,  K,  is  the  ratio  of  the  core  loss  in 
watts  per  cc  per  gauss^,  and  the  other 
symbols  are  defined  in  “  Magnetizing 
Inductance,”  above. 


Two  fee<lback  circuits  are  shown  in  Fig. 
5  6. 


Gain  without  feedback 


Gain  with  feedback 


Feedback  factor 


In  the  basic  circuit  (Fig.  5  6.\). 


(;  =  -  ''ll. 

r,  +  ZL 


where  is  the  amplification  factor,  Zi.  is 
the  plate  load  impedance,  and  r,  is  the 
dynamic  plate  resistance  of  the  tube, 
lioth  in  ohms. 


where  G  is  the  gain  without  feedback 
(see  above),  and  d  is  the  feedback  factor 
defined  below. 


0  = 


_R^ 

Ri  +  Ri 


where  Ri  and  Wj  are  the  plate  circuit 
feedback  resistors  in  ohms. 


FIG 
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Impedance  Coupled 
Amplifier^^ 


dary  fictitious  inductances  such  that  the 
turns  ratio  N  =  \/LilL\  is  the  ratio  of 
secondary  turns  to  primary  turns,  L, 
and  L,  the  primary  and  secondary  leak¬ 
age  inductances  (all  in  henries),  and  C, 
is  the  following 

C.  =  (C«-|-C.-fCt)  AT*  farads 
where  C«  is  the  mutual  capacitance 
between  windings,  C,  the  secondary  dis¬ 
tributed  capacitance,  and  Cl  is  the  tube 
input  capacitance  of  the  following  .stage 
(all  in  farads). 

Gain,  mid-frequency 


1*0/3 


farads 


farads 


henries 


farads 
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Feedback  design  basic  circuit* 

Figure  5  7  gives  the  amount  of  feedback 
in  db  (feedback  =  1  +  G(i)  for  various 
values  of  G  and  for  the  circuit  shown 
in  Fig.  5  6A. 

Example:  G  =  10,000  (SO  db),  feedback 
=  :«)  db,  G/*  =  50  db,  H  =  0.00:i.  Ki  = 
332  Rt. 


Cathode-resistance  feedback 
In  Fig.  5  6B,  the  feedback  factor  is 

Zl 

The  gain  in  the  absence  of  fee«lback  is 
given  by 

= - 

r,-\-Zi.  -\-Rk 


'Y'  " 


FUters" 


Plate  dissipation 

0.»);i7/-„A\  -  0.5 /,./«. 
l\  =  -  watts 

where  P,  is  the  plate  dis.sipation  per 
tulie  Im.i  is  the  ina.xiinuin  instantaneous 


L  =  — —  henries 

Aw/rtn 


('i  =  — —  farads 
An},mR 


G;  =  - - -  farads 

( 1  —  m-)irfrR 


(/,»  —  l,i)R 

/^i  =  /  /■  ht*nriw 

rjfkjtt 


m-derived.  L-sections 


See  Fig.  5  8.  R  is  the  characteristic 
impedance  in  ohms  (nominal  terminal 
rt*sistance)  and  /,  is  the  cut-oflf  frequency 
in  cps,  and  m  is  a  design  factor  ranging 
from  0.1  (sharp  cutoff)  to  1.0  (slow 
cutoff,  constant- A'  type) 


Low-pass 


L\  =  henries 


( 1  —  iti^)R 

=  -  henries 

4«iir/, 


High-pass 


Li  =  -  , -  ,  :  henries 

r(/,»  -  /.,) 


*/'*  ff>)R , 

Li  =  ,  ; -  henries 


(/,.  —  /.<) 


Band-elimination 


Recurrent  filters 


where  the  symbols  are  ilefineil  in  "  Plate 
dissipation  ”  above. 


T-se<‘tion  and  ir-section  filters  are  forme;! 
from  L-section  filters  as  shown  in  Fig. 
5  9  where  Z\  is  the  series  arm  of  the 
L-section  and  Zi  is  the  shunt  arm  of  the 
L-section. 


value  of  plate  current  in  amperes,  Et  is 
the  applied  plate  voltage  in  volts.  R.  the 
load  resistance  in  ohms. 


Plate  efficiency 


n  —  -  X  100  per  cent 

1  27  h  b 


Load  resistance 


R.  =  R,  4  ohms 

where  R.  is  the  effective  load  re-istance 


( See  fig  5-64  ) 


Note:  Gj  is  replaced  by  a  short  circuit  in 
constant- A'  (m  =  1)  high-pass  filter. 


Cla^s  B  Amplifiers': 

Power  output 


Constant-K  L-sections 


/  .  =  -  -  watts 

2 


See  rig.  0-8.  R  i.s  the  characteristic 
inifietlance  (nominal  terminal  re.istancel 
in  ohms,  /,/  the  low-frequency  cut-off 
fretpiency  and  /,i  the  high  fretjuency 
cut-off  frequency,  %  oth  in  cps. 


where  is  the  power  output  for  two 
tubes.  Im.,  is  the  maximum  instantaneous 
value  of  plate  current  in  amperes  at¬ 
tained  during  the  cycle  and  R,  the  load 
re.sistance  in  ohms. 


Band-pass 


Low 


High 


pass 


pass 


derived 


Bond  pass  Band  elimination 

Constant  •  K 

FIG. 5-8 


FIG 
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spoiling  C0P3C  tyof  then*^^ 


°ood  ttoo  *666  ' ^0000”  . 


used  in  the  expression  given  above,  and 
Rt  is  the  effective  plate-to-plate  resistance 
presented  by  the  priniary  terminals  of 
the  output  transformer. 


Loudspeaker  Acoustics* 

Exponential  horn  design 

S  =  S.e’'’*  square  cm 
where  S  is  the  area  in  sq  cm  of  a  section 
of  the  horn  at  a  distance  x  cm  from  the 
throat,  <S.  is  the  area  of  the  section  at 
the  throat  in  sq  cm,  T  is  a  taper  constant 
determined  from  the  cut-off  frequency 
(see  below)  and  *  is  2.718 

Cut-off  frequency 
Tc 

where  T  is  the  taper  factor  for  the  horn 
design  (see  above),  and  c  is  the  velocity 
of  sound  in  air  (about  34,500  cm  per  sec.) 


- Actual  tone  'range 

. . .  Accompanying  noise  range 

»  Cvt  off  frequency  of  filter 
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Required  Power» 

Figure  5-10  shows  the  required  electricsd 
output  in  watts  required  for  satisfactory 
coverage  of  a  theatre  or  hall. 

Reverberation  time 


0  051’ 

t  =  — - - seconds 

oa 


where  t  is  the  time  in  seconds  rec]uired 
for  the  sound  energy  to  drop  60  db  after 
source  is  shut  off,  V  is  the  volume  of  the 
room  in  cubic  feet,  S  is  the  area  of  the 
walls  in  square  feet,  and  a  is  the  average 
absorption  coefficient  of  the  walls  (1.0 
for  open  window,  roughly  0.02  —  0.07  for 
brick  wall,  0.2  for  celotex,  0.5  for  rock 
wool.  I 

The  optimum  reverberation  times  for 
different  types  of  sound  and  room  size 
are  shown  in  Fig.  5-11. 
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Section  6:  Industrial  and  Power  Applications 


Power-Supply  Rectifiers 

Characteristics  of  high-vacuum  recti- 
fiersi 

Figure  6-1  gives  typical  voltage-drop 
vs.  c-urrent-drain  characteristics  *>f 
several  receiving  type  high-vacuum 
rectifiers. 


Rectifier-resistance  load' 

When  a  half-wave  rectifier  works  di¬ 
rectly  into  a  resistance  load,  without 
any  intervening  filter  circuit,  the 
average  current  passed  through  the 
load  is 

0.45  I  r,-.)  -  Vir., 


where  I’m,,  is  the  r-m-s  a-c  volts  across 
the  |H>wer  transformer  secondary 
terminals,  is  the  drop  across  the 

rectifier  in  volts,  for  the  average  cur¬ 
rent  passing  through  the  tube,  and 
Rf  is  the  load  resistaiic-*  in  ohms. 
Note:  V,,,.,  is  determined  from  Fig. 
6-1  f<»r  the  average  current  output. 

This  e<|uation  applies  also  the  mer- 
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cury-vapor  rectifiers.  In  this  case  the 
value  of  V^r.^  is  about  15  volts,  and 
is  independent  of  the  load  current. 

In  fall-wave  circuits,  the  average  cur¬ 
rent  is  twice  that  given  by  the  half¬ 
wave  equation,  above,  using  as 

the  r-m-8  a-c  voltage  between  the  cen¬ 
ter-tap  and  one  terminal  of  the  power 
transformer  secondary. 

Average  load  voltage 

V„  =  /„  volts 
where  the  symbols  are  given  above. 

Rectifier  circuit  relationships 

Table  I  shows  the  voltage,  current 
and  power  relationships  of  single- 
phase  and  multiphase  rectifier  cir¬ 
cuits  (see  Fig.  6-2). 


-MERCURY  VAPOR  H 
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:  rig 
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High-Frequency  Power' 


TABLE  I— REf;TlFIER  tllRCLITS^  (See  Fig.  6  2) 


Design  of  h-f  oscillator 
Equivalent  load  resistance  across  tank 
1.3  J?** 


where  £»  is  the  plate  supply  voltage 
in  volts,  and  P,  is  the  required  out¬ 
put  iwwer  in  watts. 

Circulating  reactive  power 

For  g(XKi  design,  the  circulating  re¬ 
active  power  in  the  tank  circuit 
should  be  at  least  20  times  the  out¬ 
put  power: 

P,  =  20  P,  volt-amperes 


Tank  circuit  design 

The  value  of  the  capacitor  of  the  tank 
circuit  is  determined  bv 


where  C  is  the  tank  circuit  capaci¬ 
tance  required  for  a  circulating  re¬ 
active  power  20  times  the  output 
power,  /  is  the  frequency  of  oscilla¬ 
tion  in  cps,  and  R  is  the  equivalent 
load  resistance  across  the  tank  (see 
above)  in  ohms. 


Note:  Drop  through  rectifier  tubes  neglected. 

*  Per  kw  power  delivered  to  load,  transformer  losses  neglected. 


Tank  inductance 


where  /  is  the  oscillation  frequency 
in  cps  and  C  is  the  tank  capacitance 
(see  above)  in  farads. 

Example:  for  500  watts  output 
power  at  10,000  cps,  R  =  12,500  ohm.s. 
C  —  0.0265  /if,  and  L  =  9.6  milli¬ 
henries.  The  tank  inductance  con¬ 


sists  «»f  294  turns  on  a  form  12  incluv 
in  diameter.  24  inches  long. 


Power  Supply  Filters' 

Figure  6-3  shows  the  reduction  in 
ripple  (input  a-c  volts  j>er  output  a-c 
volt)  for  a  single  T- sect  ion  or  rr- 
section  filter  in  terms  of  the  IjC  prtxl- 
uct  in  the  filter. 
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Time-delay  relay 

Typical  time  delay  relay  circuits  are 
>lio\vn  in  Fig.  6-7. 


where  the  symlmls  are  defined  in 
“Per  cent  ripple,  single -sect ion  filter" 
above. 


where  t  is  the  time  between  the  clos¬ 
ing  of  the  switch  and  the  actuation 
of  the  relay,  R  is  the  delay  circuit 
resistance  in  ohms,  C  the  delay  cir¬ 
cuit  capacitance  in  farads,  E  the 
value  of  the  voltage  supulv  connected 
U)  the  RC  circuit  by  th*  switch,  and 
E,  the  value  of  grid  voltage  at  which 
the  relay  is  actuated  (see  “Electronic 
relay,"  above),  both  in  volts. 


Phototube  relay 


Actuating  light  flux.  See  Fig.  6-8. 


where  L  is  the  increment  in  light 
flux  falling  on  the  phototube  cathode 
required  to  actuate  the  relay,  8  the 
luminous  sensitivity  of  the  cathode 
in  microami»eres  j»er  lumen,  the 
coupling  resistance  in  megohms,  and 


Electronic  relay 


See  Fig.  6-6 


Actuating  grid  voltage 


„  I l(Rl  r,) 

E,  =  - volts 


where  E,  is  the  increment  in  grid 
voltage  in  volts,  (in  addition  to  the 
fixed  grid  bias)  required  to  actuate 
the  relay,  is  the  corresponding  in¬ 
crement  in  plate  current  (in  addi¬ 
tion  to  the  d-c  plate  current  allowed 
to  flow  by  the  fixed  grid-bias  voltage) 
which  will  cause  the  actuation  of 
the  relay,  is  the  resistance  of  the 
relay  coil,  r,  and  n  are  the  dynamic 
internal  resistance  in  ohms  and  am¬ 
plification  factor  of  the  amplifier 
tube. 
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Electronic  Relay  Circuits 


t  =  2.3  RC  logio  — - —  seconds 

td  “  £rc 


Time  delay  (condenser  discharging). 
Fig.  6-6B. 


(  =*  2.3  RC  logioE/E.  seconds 


where  t  is  the  time  between  removing 
the  voltage  supply  from  the  RC  cir¬ 
cuit  and  the  actuation  of  the  relay, 
E  is  the  voltage  to  w’hich  the  capaci¬ 
tor  is  initially  charged,  E,  is  the  in¬ 
crement  of  grid  voltage  at  which  the 
relay  is  actuated  (see  “Electronic 
relay,”  above),  R  is  the  delay  circuit 
resistance  in  ohms,  and  C  is  delay 
circuit  capacitance  in  farads. 


Time  delay  (condenser  charging). 
Fig.  6-6A.  * 


1  fl  -  ELECTRONICS  REFERENCE  ISSUE 


Cycles  per  Second 
100 
80 


L=^^^-’-%cnries^ 


Per  cent  ripple,  single-section  filter- 


Xi  -  X, 


X  100  per  cent 


where  m  is  0.7  for  single-phase  full- 
wave,  0.24  for  three-phase  half-wave, 
0.05  for  six-phase  half-wave  rectifier; 
A'p  is  the  reactance  in  ohms  of  the 
capacitor  at  the  ripple  frequency 
(supply,  frequency  times  number  of 
phases),  and  is  the  reactance  in 
ohms  of  the  inductor  at  the  ripple  fre¬ 
quency. 


Per  cent  ripple,  double-section  filter- 


Rt=  RiX 


(Xl  -  Xc)  XlXc 


Power  supply 
Filter  design 

Figure  0-4  is  an  alignment  chart  for 
determining  the  constants  of  a  single 
secti<»n  constant-E  low-pass  filter  in 
terms  of  the  cutoff  frequency  and  the 
load  resistance.  The  cutoff  frequency 
should  be  set  at  alnuit  two-thirds  the 
value  of  the  fundamental  ripple  fre- 
•  piency  (120  cps  for  full-wave  recti¬ 
fication,  60  cps  for  half-wave,  in 
•iO-cps  circuits). 


Resistance-capacitance  filter 

Figure  6-5  shows  the  reduction  in 
ripple  percentage  (input  ripple  volts 
per  output  ripple  volt )  for  R-C  single- 
section  filters. 
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fc’e  is  the  increment  in  grid  volts  re¬ 
quired  to  actuate  the  relay  (see 
“Electronic  Relay”  above). 

The  plate  current  increases  with  in¬ 
creasing  light  when  the  phototube 
cathode  is  connected  to  the  relay 
amplifier  grid.  The  plate  current  de¬ 
creases  with  increasing  light  when 
the  phototube  anode  is  connected  to 
the  relay  amplifier  grid. 


Gas-Tul^.^oto-reUy 

Figure  6-9  shows  a  simple  ph»)totube 
relay  employing  a  gas-filled  relay 
tube,  designed  for  operation  on  a 
115- volt  a-c  power  line. 


Capacity  operated  relay 

A  sensitive  capacity -operated  relay 
designed  for  an  115-volt  a-c  power 
line  is  shown  in  Fig.  6-10. 


2.  Electrical  Engineer's  HandlKwk, 
Vol.  5,  Wiley,  1936. 

3.  ItCA  Tube  Handbook.  HB  3. 

4.  Fink.  “Engineering  Eh*ctronics,” 
McClraw-Hill,  1938. 

5.  <ieorge.  Relays  in  Tula*  Output 


Circuits,  Electronics.  August, 
1937. 

6.  Noble,  Industrial  High  Fre<juency 
Power,  Electronics.  Octolier.  193.^. 


1.  Radio  Engineering  Handbook,  3rd 
Edition,  McGraw-Hill,  1941. 


SECTION  7:  MEASUREMENTS 


the  internal  resistance  of  the  meter 
in  ohms.  the  full  scale  voltage  of 
the  meter  without  the  multiplier,  and 
K  the  full  scale  voltage  of  the  meter 
with  the  multiplier. 

When  a  milliammeter  movcTiient  is 
used.  /■/’„  is  ordinarily  small,  com- 


Current  and  Voltage 


l»are<l  witli  h.  Ihe  alsive  e.xpression 
then  reduces  to 

R  =  E  {Rm  Em)  ohms 
where  the  factor  R„/E„  is  a  con¬ 
stant  of  the  meter,  in  ohms  j>er  volt. 
Rm  Rm  is  the  reciprocal  of  the  full 
scale  current  of  the  meter.  Typical 
values  are  1000  ohms  per  volt  (1  ma 
full  scale  current),  and  20,000  ohms 
per  volt  (50  /aa  full  scale).  Typical 
value  of  R^  for  a  1-ma  meter  is  27 
ohms. 


Design  of  ammeter  shunts 


Resistance  of  shunt 


ohms 


where  R,  is  the  resistance  placed  in 
shunt  with  an  ammeter  to  extend  its 
range,  R^  is  the  internal  resistance 
in  tduns  of  the  meter,  /*  is  the  full 
scale  current  of  the  meter  without  the 
shunt,  in  amperes,  and  I  is  the  full 
scale  current  of  the  meter  with  the 
shunt,  in  am]>eres. 


Shunt-multiplier  table 

Table  I  gives  typical  shunt  and  multi¬ 
plier  resistance,  for  a  27-ohm,  1-ma 
basic  meter. 


Multiplying  factor,  ammeter  shunt 


TABLE  I  —  SHUNTS  AND 
MULTIPLIERS 

(For  use  with  0-1  ma  milliammeter, 
meter  resistance  27  ohms) 

Shunt  .Multiplier 

Scale*  (Ohms)  (Ohms) 

O  10  3.0000  10,000 

0  .30  0.5310  .50.(N)0 

0-100  0.2727  KNl.OOO 

0-500  0..5410  .500.0(M> 

0-1000  0.0271  l.OOO.tNKl 


times 


where  K  is  the  ratio  of  the  full  scale 
current  with  the  shunt  to  the  full 
scale  current  without  the  shunt,  both 
in  amperes,  R,  is  the  shunt  resistance 
in  ohms,  and  R^  is  the  meter  re¬ 
sistance  in  ohms. 


Design  of  voltmeter  multipliers 


ohms 


*  Scale  in  ma  when  usctl  with 
shunt,  in  volts  when  used  with 
multiplier. 


where  R  is  the  multiplier  resistance 
in  serie>  with  the  voltmeter,  R„  is 


LLhUIKUNICS  Rtl-tKtNUE  ISSUE 


R,  R-r  Rj 


-  1 

n*  Mulliplicotion  factor 

R.=^,'  Rs-Rr^^ 
R,+R2=?»^Rs-RrR2=^”^ 

R.+R2  +  R3=>,--  R4=-"-^^ 

FIG.  7-2 


Ohmmeter  Calibration  (See  Fip.  7-1) 
R  =  Rm  - ^  ^  ohms 

where  R  is  the  value  of  resistance 
measured,  the  battery  voltape  in 
volts  in  the  ohinineter  circuit.  R„  the 
resistance  of  the  meter  and  zero-ad¬ 
justing  rheostat,  and  the  voltage 
read  on  the  scale  of  the  meter  (e<|ual 
to  pnaluct  of  current  read  on  meter 
times  meter  resistance). 

The  resistance  /?„  is  adjusted,  with 
the  terminals  of  the  ohmmeter  short- 
circuited,  until  full  scale  current  is 
reached.  The  major  j>ortion  of  is 
the  resistance  of  the  rhe<»stat  em¬ 
ployed  for  this  pur|M»se. 

Usually  the  battery  voltage  is  large 
compared  with  the  voltage  across  the 
meter.  Then 

R  =  Ek  Im  ohms 


where  E^  is  the  battery  voltage  in 
volts  and  /*  is  the  current  (E^/R^) 
in  am|>eres  Howing  through  the  meter. 

Universal  shunt 

Figure  7-2  gives  the  circuit  and  de¬ 
sign  relationships  of  a  three-tap  uni¬ 
versal  shunt. 

Errors  in  voltage  measurement 

If  a  voltmeter  draws  appreciable  cur¬ 
rent  from  the  source  being  measured, 
the  indicated  voltage  will  be  lower 
than  the  true  value  (with  the  v»>lt- 
meter  disconnecded)  bj’  the  foll(»wing 
amount: 

E„,„  =  ImR.  volts 

where  /«  is  the  current  drawn  by  the 
voltmeter  and  R,  is  the  effective  in¬ 
ternal  series  resistance  in  ohms  of  the 
source  being  measured. 

The  internal  resistance  R,  of  the 
source  may  l>e  determined  by  connec't- 
ing  a  known  resistance  in  series  with 
the  voltmeter  and  the  source,  and  not¬ 
ing  the  voltage  reading  with  the 
extra  resistam-e.  The  '‘nternal  resis¬ 
tance  is  then  given  by — .See  E’ig.  7-3 

Uj  —  ll) 

where  Fj  is  the  voltage  in  volts  meas¬ 
ured  Wfore  inserting  the  external 
resistance  U,  the  voltage  in  volts 
after  inserting  the  external  resis¬ 
tance,  /,  and  /,  are  the  corres|H>nding 
meter  currents  in  amperes  and  /f,  is 
the  value  of  the  external  resistance  in 
ohms. 


Jtrn*  f»4f  — ilfCTRONICS 


t--HWWVVV 


FIG  7-3 


Bridge  measurements^ 


See  Fig.  7-4 


Resistance  measurement  (Wheat¬ 
stone  '  Bridge) 

See  Fig.  7-4A.  At  balance,  when  the 
]K>tentiul  l)etween  j>oints  .1  and  li  is 
zero,  the  unknown  resistance  is 

Rg  ohnis 

Ai 

Capacitance  measurement  (Series  Re¬ 
sistance  Bridge) 

See  Fig.  7-4B.  At  balance,  when  the 
{)otential  l>etween  |M>ints  .4  and  H  is 
zero,  the  unknown  capacitance  is 
given  by 

C,  =  Ci(Rt  'R\)  farads 
The  following  condition  also  must  l)e 
fulfilled 

Rt/R,  =  C./C, 

Inductance  measurement  (Anderson 
Bridge) 

S**e  E'ig.  7-4C.  At  Imlance.  when  the 
]H>tentiaI  lietween  |aiints  .1  and  li  is 
zero,  the  unknown  inductance  is  given 
by 

L.  =  C[Rt(Ri+R2)  +  RM  henries 
The  two  conditions  of  balance  are 


Frequency 

Bridge) 


measurement 


See  EMg.  7-4D.  At  balance,  when  the 
{Mitential  between  points  .1  and  H  is 
zero. 


The  following  conditions  must  also 
l)e  fulfilletl: 

Cl  =  Cj  farads 
Ri  =  Rj  ohms 
Rt  =  2R3  ohms 


1 


■Phatocell 


Mc+er 


R-f  source: 


Colibra'te 


F16.7-5 


FI6  7-7 


0-200Ma 


Vacuum  Rectifier 


KflQQQ./- 

RFC 


Wottmeter 


VT  Voltrtieter 


Mutual  Inductance 

See  Fig.  7-4E.  At  balance,  when  the 
potential  between  points  A  and  It 
is  zero, 


Diode  Peak  Voltmeter  ’ 


Figure  7-7B  shows  a  peak  diode  volt¬ 
meter.  The  RC  product  is  not  less 
than 

RC  =  103//  ohm-farads 
where  R  is  the  resistance  in  ohms  of 
the  diode  load,  C  the  capacitance  in 
farads,  and  f  the  frequency  of  opera¬ 
tion  in  cps.  The  value  of  R  should  be 
about  100,000  ohms  at  high  fre¬ 
quencies,  1.0  megohm  at  low  fre¬ 
quencies. 


henries 


‘  '  {2^1 me 

where  /  is  the  frequency  of  operation 
in  c]>s. 

The  bridge  is  constructed  with  7?,  = 
R.,  and  L.  —  L,. 


Input  Resistance 


The  input  resistance  of  the  series 
diode  peak  voltmeter  is  approxi¬ 
mately 

Ri,  =  R  2  ohms 

where  R  is  the  load  resistance  in 
ohms. 


fl-/  Power  Measurement 


Lamp  and  Photometer  Method 

Figure  7-5  shows  a  method  of  measur 
ing  r-f  power  sources  up  to  approxi¬ 
mately  500  watts,  at  frequencies  up  to 
alauit  23  Me.  The  incandescent  lamj> 
is  |>laced  in  an  integrating  sphere, 
where  it  is  viewed  by  a  photom¬ 
eter  or  photoelectric  light  meter. 
The  readings  of  the  photometer  or 
light  meter  are  calibrated  at  60 
cps  against  power  input  to  the  lamp 
using  a  voltmeter  and  ammeter,  or 
wattmeter.  This  calibration  holds  for 
r-f  power  so  long  as  skin  effect  is  not 
too  prominent  in  the  filament.  Note 
that  the  inductance  of  the  coiled  fila¬ 
ment  used  in  modern  lamps  unless 
resonated  with  series  or  shunt  capaci¬ 
tance  may  introduce  improper  ter¬ 
mination  of  the  r-f  transmission  line, 
resulting  in  less  than  maximum 
pow'er  transfer  to  the  lamp. 


Calibration 


Vacuum-Tube  Voltmeters 


The  calibration  of  the  peak  voltmeter 
is  linear  for  voltage  inputs  greater 
than  several  volts.  The  calibration  is 
equal  to 


Diode  linear  voltmeter*  * 


See  Fig.  7-7A.  When  the  resistance 
R  is  high  (100,000  ohms  or  more), 
the  calibration  for  direct  voltage  is 

/»  =  E/R  na 

irhere  E  is  the  applied  direct  voltage 
in  volts  and  R  is  the  load  resistance 
in  megohms. 


where  /„  is  the  average  direct  current 
flowing  through  the  load  resistance, 
Ef,,k  the  peak  value  of  the  positive 
anode  half  cycle  of  the  applied  a-c 
volts,  and  R  is  the  load  resistance  in 
megohms. 


Calibration 


The  calibration  on  alternating  volt 
age  is 


1.  Reich,  Theory  and  Applications,  of 
Electron  Tubes,  McGraw-Hill, 
1939. 

2.  Rider,  Vacuum  Tube  Voltmeters, 
Rider,  1941. 

3.  RCA  Receiving  Tube  Manual 
RC-14. 

4.  Hague.  Alternating  Current  Bridge 
Measurements,  4th  Ed.  IMtman, 
1938. 

5.  Honnell,  R-f  Power  Measurements, 
Eij;ctronic8.  Januarv,  1940. 


where  /»  is  the  average  d-c  current 
through  the  diode,  is  the  r-m-s 

alternating  voltage  applied,  and  R  is 
ihe  load  resistance  in  megohms. 
The  a-c  calibration  applies  to  all  fre¬ 
quencies  up  to  that  at  which  the 
diode  capacitive  reactance  becomes 
smaller  than  ten  times  the  load  resis¬ 
tance  (alM)ve  20  Me). 


Rectifier  method' 


Fig.  7-6  shows  a  rectifier  circuit  for 
measuring  r-f  power.  The  r-f  jM>wer 
is  given  by 

P,t  =  nP 4t  watts 

where  /*<,  is  the  power  indicaterl  by 
the  wattmeter  in  the  diode  circuit, 
and  n,  the  power  rectificatum  efli- 
ciency  of  the  dicale  is  given  by 


2  sinx/S  —  2x/3cos  2xd  —  2xd 


2x0  —  sin  2x0 

where  0  is  the  total  angle  in  electrical 
radians  during  which  anode  current 
flows  in  the  rectifier. 

The  power  may  also  be  measured  in 
terms  of  vacuum-tube  voltmeter  read¬ 
ings,  as 


where  I?,,  the  peak  a-c  voltage  across 
the  rectifier,  /?,  is  the  internal  resis¬ 
tance  of  the  diode  while  conducting 
and  0  is  the  conduction  angle  define^l 
immediatelv  above. 
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No.  14S)0  comes  in  twin  type  only.  Cord  tips 
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All  binding  posts  and  tip-jacks  are  available 
in  unmounted  parts  as  shown.  Many  other 
"binding”  posts  assemblies  available,  with  or 
without  grounding  links. 

Cinch  and  Oak  Radio  Sockets  are  licensed 
under  H.  H.  Eby  socket  patents. 


ELECTRONICS  — June  1941 


65 


! 


TUBES  AT  WORK 

Discussed  in  this  issue  are  the  following 
topics:  decade  resistance  and  condenser 
switching,  measurement  of  iron  core 
inductances,  diesel-electric  power  for 
broadcast  stations,  a  humidity  meter,  ami 
pulsation  welding  of  metal 


Decade  Resistance  and 
Condenser  Switches 

By  T.  G.  Anderson 
Otrmtborv,  Ky. 

A  COMPARATIVELY  SIMPLE  and  highly 
effective  method  of  producing  a  decade 
switching  arrangement  for  resistance 
or  capacitance  with  a  minimum  num¬ 
ber  of  parts,  all  of  which  are  readily 
available,  may  be  seen  from  the  ac¬ 
companying  tables  and  description.  In 
the  simplified  rotary  switching  system 
for  decade  resistor  units,  only  four  re¬ 
sistors  are  used  in  various  combina¬ 
tions  to  provide  resistance  changes  in 
ten  equal  steps.  The  only  units  re¬ 
quired  are  four  resistors  having  the 
appropriate  resistance  values,  which 
will  be  designated  respectively  as  R, 
2R,  3R  and  AR,  respectively,  and  a 
small  wafer  type-switch  having  eleven 
steps  as  used  by  radio  manufacturers. 
The  values  of  the  resistance,  R,  may 
have  any  value,  although  it  is  most 
convenient  if  these  are  in  decimal  mul¬ 
tiples  such  as  1,  10,  100,  1000  ohms,  or 
the  like. 

The  wafer  type  of  switch  illustrated 
in  the  diagram  is  manufactured  by 


several  radio  assembly  firms,  although 
the  switch  made  by  the  Oak  Mfg.  Co., 
of  Chicago  is  used  for  purposes  of  il¬ 
lustration.  The  switch  used  here  for 
both  the  resistance  and  capacitance 
decades  is  the  type  H.  In  looking 
at  an  assembled  switch  from  the 
shaft  end  with  rotor  in  counter-clock¬ 
wise  position,  the  rotors  and  clips 
on  front  of  the  wafer  would  be  recog¬ 
nized  from  the  switch  drawing.  In 
looking  at  the  rotors  and  clips  from  the 
rear  of  the  wafer,  this  is  not  true  un¬ 
less  we  imaginarily  look  through  from 
the  front  to  observe  the  working  part 
on  the  rear.  Therefore,  in  analyzing 
the  functional  drawing,  remember  that 
the  rotational  changes  on  front  and 
back  of  rotor  are  viewed  from  the 
front,  as  this  method  maintains  proper 
angular  relationship  between  the  two 
sides  as  the  rotor  returns.  Reference  to 
the  schematic  diagram  will  make  it 
possible  to  determine  the  resistance 
across  external  terminals  for  each  of 
the  11  switch  positions. 

The  accompanying  schematic  diagram 
indicates  the  connections  which  are  to 
be  made  to  connect  the  four  resistances 
in  a  suitable  decade  box.  Additional 
data  which  may  be  of  use  in  assembling 


txftrnat 


Wiring  diagrom  for  docado  retisl- 
once  unit  RoBistonces  of  R.  2R.  3R, 
and  4R  are  wired  to  produce  unit 
steps  up  to  lOR  inclusiTo 


Wiring  diagram  of  switching  ar¬ 
rangement  for  decade  condenser. 
Four  condensers  ore  required.  The 
diagram  shows  condensers  for  10 
maximum  ronge 


the  switch  is  given  in  Table  I.  In  this 
table  the  letters  FC  refer  to  the  front 
set  of  contacts  and  the  numbers  cor¬ 
respond  with  those  on  the  schematic 
diagram.  Likewise,  the  letters  RC  refer 
to  the  numbered  contacts  on  the  rear 
section  of  the  switch. 

It  may  require  a  little  study  to  de¬ 
termine  the  proper  method  of  wiring  up 
the  switch  and  the  four  resistors,  but 
once  this  unit  is  correctly  w’ired  and 
tested,  a  very  convenient  decade  resis¬ 
tance  is  available  from  which  resist¬ 
ance  values  between  the  external  ter¬ 
minals  may  be  determined  by  a  cali¬ 
bration  on  the  panel  and  without 
reference  to  any  further  tables,  charts 
or  diagrams.  The  further  advantage 
of  the  unit  of  this  construction  is  the 
low  cost  and  small  size  with  which 
the  unit  may  be  built. 

A  simple  and  convenient  switching 
arrangement  of  a  decade  capacitance 
using  four  condensers  and  a  single  sec- 


Table  I.— TABLE  OF  CONNECTIONS  FOR  DECADE 
RESISTANCE  BOX 


CONNECTIONS  FOR  RESISTOR 


Total 


Posi-  1 
tion 

Resist- 

IR 

2R  1 

3R  1 

4R 

FC 

RC 

FC 

RC 

FC 

RC  i 

FC 

RC 

1 

0 

1,2,3, 12 

NC 

1,2,3,  12 

NC 

1,2,3,  12| 

NC 

“1 

12 

2 

IR 

NC 

1,  2,3 

. 1 

NC 

1,  2,3 

NC 

11, 12! 

NC 

3 

2R 

1,11,12 

NC 

NC 

2^3 

NC 

1, 11,  12 

NC 

4 

3R 

1,  2, 11, 12 

NC 

1,  2, 11, 12 

NC 

NC 

1,  2, 11,  12! 

NC 

5 

4R 

1,2,3,12 

NC 

1,  2,3, 12 

NC 

1,  2,3, 12 

NC 

. i 

NC 

6 

5R 

NC 

1,2,3 

!  NC 

1,2,3 

NC 

NC 

7 

i  6R 

NC 

1, 12 

NC 

2,3 

NC 

NC 

8 

1  7R 

NC 

1,  2, 12 

1,2, 12 

NC 

NC 

9 

8R 

1  NC 

1  NC 

1,  2 

NC 

NC 

NC 

10 

1  9R 

NC 

1  1, 12 

1  NC 

NC* 

NC 

11 

lOR 

1 . 

j  NC 

NC 

1 

1 

j  NC 

1 . 

i'"* . 

jNC 

i 

FC  —  Front  Contact 
RC  —  Rear  Contact 
NC  —  No  Connection 
Open  Circuit 

Clips  Nos.  1,  2,  and  12  arc  electrically  connected,  front  and  rear.  Front 
rotor  section  connecting  clips  12  to  3,  inclusive,  is  non-shorting  type. 
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TODAY,  IT’S 


CALLITE  TUNGSTEN 

CORPORATION 

544-39th  STREET  IWffl  UNION  CITY,  N.  J. 

CALLITES" 

BRANCHES:  CHICAGO  •  CLEVELAND 


CABLE 


tion  wafer  type  of  switch  of  suitable 
desig^T  can  be  made  in  a  similar  manner. 
It  is  suitable  where  the  capacitance  of 
each  step  is  1000  M^f  or  more,  provided 
the  precision  of  the  individual  unit  is 
sufficiently  accurate.  For  a  range  of 
less  than  1000  MMf  per  step,  the  wiring 
capacitance  may  introduce  *  an  error 
which  may  be  appreciable.  It  is  likely 
that  steps  of  100  M/*f  will  be  practical 
if  account  is  taken  of  the  residual  ca- 


Decade  resUtance  switch  (left)  and 
docad*  condenser  switch  (right) 
mode  from  standard  radio  com* 
ponents 


pacitance,  but  it  is  not  recommended 
that  the  condensers  be  used  for  capaci* 
tances  of  less  than  this  per  step. 

The  table  and  schematic  wiring  dia¬ 
grams  indicate  the  essential  connec¬ 
tions  using  four  condensers  whose  ca¬ 
pacitances  are  respectively  C,  2C,  3C, 
and  4C.  In  the  schematic  wiring  dia¬ 
gram,  the  switch  connections,  shown 
cross-hatched,  are  shown  in  the  initial 
or  zero  capacitance  condition,  and  the 
only  capacitance  in  the  circuit  is  that 
of  the  wiring.  As  the  switch  is  rotated 
in  a  clockwise  direction,  as  we  view  the 


UNITED 

I  on 


CALLITE 


Table  II. — Connections  for 
Decade  Condenser  Box 


SPEED!  —  better  and  faster  production  methods!  —  fewer  rejects!  —  these  ore 
the  demands  of  today's  Emergency.  American  ingenuity  and  skill  answered 
with  a  new  fabrication  process  —  Resistance  Welds  instead  of  Rivets!  In  plane 
fabrication  and  other  defense  industries,  resistance  welding  is  now  saving 
hours  of  priceless  time,  and  doing  a  good  job  better. 

Resistance  welding  requires  precise  control  —  exact  to  a  fraction  of  a 
cycle,  for  human  life  and  hundreds  of  thousands  of  dollars  may  depend  on 
a  single  weld.  It  is  logical  then,  that  United  Electronics  chose  Callite  products 
in  building  its  welding-control  rectifier  tubes.  Logical  because  Callite  products 
have  proven  uniformly  dependable  for  so  many  electronic  applications  where 
failure  cannot  be  tolerated. 

Its  research  and  manufacturing  facilities  place  Callite  well  in  the  fore¬ 
front  of  supply  sources  when  an  operation  requires  wire,  welds,  or  formed 
parts  of  tungsten,  molybdenum,  and  their  alloys.  These  facilities  are  ypurs 
to  command.  Perhaps  some  of  your  'metallurgent'  problems  may  be  solved 
quickly  and  economically  by  Callite.  Why  not  write  today? 


switch  diagram,  the  connections  indi¬ 
cated  in  Table  II  will  come  into  play, 
adding  the  appropriate  capacitance 
unit  in  parallel.  In  tracing  through 
these  connections,  it  should  be  pointed 
out  that  all  of  the  contacts  (4,  5  and 
9  of  the  front  set,  and  2,  9  and  11  of 
the  rear  set)  are  not  all  of  the  same 
length.  Contact  4  of  the  front  and  2 
of  the  rear  elements  are  short  ter¬ 
minals  and  make  contact  with  the 
cross-hatched  arm  of  the  switch  when 
the  switch  segment  projects  to  the 
edge  of  the  dotted  circle.  The  remain¬ 
ing  contacts  are  longer  and  make  con¬ 
tact  with  the  inner  rotating  circular 
segment. 


Manujacturen  of  electrical  contacts  of  refractory  and  precious  metals,  bi-metals,  lead-in  wires, 
filaments  and  grids  —  formed  parts  and  raw  materials  for  all  electronic  applications. 
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Total 

Front 

Rear 

Position 

Capacitance 

Rotor 

Rotor 

1 

0 

2 

1C 

4,9 

NC 

3 

2C 

5,9 

9 

4 

3C 

9 

2,9 

5 

4C 

NC 

9,11 

6 

5C 

4 

9,11 

7 

6C 

9,5 

9,11 

8 

7C 

NC 

2,9,11 

9 

8C 

4 

2,9,11 

10 

9C 

5 

2,9,11 

11 

IOC 

4,  5,9 

2,9,11 

T 


Tjfp*  W  filamant  transformar, 
air-iniulatad  typa,  for  taifs 
up  to  SO  Kv. 


AMERICAN  TRANSFORMER  COMPANY 

178  Emmet  St.  Manufacturers  NEWARK,  N.  J. 

SINCE  1901 
at  Newark,  N.  J. 


.  .  .  IN  ALL  RATINGS; 
FOR  ALL  REQUIREMENTS 


Type  RS  plate  transformers 
and  ,  reactors,  oil-immersed 
type,  for  large  rectifiart. 


Type  W  plate  transformers 
and  reactors  for  all  small 
and  medium  high-voltage 
rectifiers. 


Continuous  Research  work  by  our 
engineers  since  the  early  days  of  radio 


has  made  and  maintained  the  AmerTran  trade¬ 
mark  a  symbol  representing  the  ultimate  in 
transformers  for  communication  and  electronic 
circuits.  This  also  explains  why  our  products 
are  preferred  and  used  by  so  many  of  the  larg¬ 
est  equipment  manufacturers  and  best-equipped 
broadcasting  stations.  Today  our  list  of  prod¬ 
ucts  covers  the  complete  range  of  transformer 
requirements  for  electronic  tube  circuits — from 
the  smallest  audio  unit  used  in  an  air-craft  radio 
receiver  to  the  giant  power  and  modulation 
transformers  for  a  50,000  watt  broadcast  trans¬ 
mitter.  Furthermore,  all  types  and  sizes  can  be 
produced  economically  either  singly  or  in  quant¬ 
ity  to  meet  your  particular  specifications. 


AmarTran  modu¬ 
lation  transform¬ 
er,  oil-immorsod 
typa,  for  large 
broadcast  trans¬ 
mitters. 


AmerTran  audio  trans¬ 
formers  and  reactors  are 
available  for  all  appli¬ 
cations  and  meet  exact 
requirements. 


•  Let  US  submit  data  on 
transformers  for  your  re¬ 
quirements. 
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Variable  Selectivity 

gives 

Rapid,  Accurate  Tests 

even  at  higher  frequencies 


New  Instruments  for 
WAVE  FORM  MEASUREMENT 


Measurement  of  Low  Range 
Iron  Core  Choke  Coils 

By  S.  UcHiDA  AND  M.  Yamamoto 

The  equipment  described  here  has 
been  used  to  measure  incremental  in¬ 
ductances  of  choke  coils  having  values 
of  inductance  less  than  about  0.5r  henry. 
It  is  a  combination  of  voltmeter-am¬ 
meter  and  bridge  methods.  As  shown 
in  the  wiring  diagram,  two  similar 
chokes,  L,  and  L„  are  connected  in 
series  with  the  d-c  source.  Two  fixed 
resistors,  R,  and  R^,  and  a  potentiom¬ 
eter,  /?;„  ai-e  connected  in  series  and 
shunted  aci’oss  the  chokes.  The  resist¬ 
ance  of  these  resistors  is  made  consid¬ 
erably  higher  than  the  d-c  resistance  of 
the  chokes  to  prevent  excessive  d-c 
power  loss  in  the  circuit. 

In  operation,  the  bridge  is  balanced 
by  applying  an  a-c  voltage  from  a  con¬ 
tinuously  variable  autotransformer 
and  a  shielded  transformer  T,  of  suit- 
abb  voltage  output.  The  null  balance 
is  obtained  by  adjustment  of  i2,  and  in¬ 
dicated  by  the  vacuum  tube  voltmeter, 
VM.  If  Li  and  L,  are  of  the  same  char¬ 
acteristics,  this  point  should  not  be 
difficult  to  determine.  Theoretically,  at 
balance,  no  direct  current  will  flow  in 
the  secondary  winding  of  the  trans¬ 
former,  and  no  alternating  current  will 
flow  in  the  d-c  circuit.  This  condition  is 
difficult  to  obtain  actually  but  the  leak¬ 
ages  caused  are  negligible.  The  use  of 


Measure  individual  components 
of  complex  waves  from  30c.p.s. 
to  16,000  cp.s. 

MoJtl  300A  Harmonic  Wavt  Analyzer,  com- 
pUit  with  lubes,  oak  cabinet.  Set  price  S495. 
Available  also  for  relay  rack  mounting  at  S5 
additional  cost. 


Selectivity  of  this  new  wave  analyzer  tion.  Accuracy,  flexibility,  stability 
can  be  varied  over  a  wide  range  by  and  extreme  ease  of  operation  mark 
means  of  a  unique  selective  ampli-  the -hp- Harmonic  Wave  Analyzer  as 
fier.  Thus  measurements  at  the  a  great  time  saver  in  both  laboratory 
higher  frequencies  can  be  made  more  and  production  work.  Get  full  infor- 
rapidly  and  with  no  sacrifice  in  ac*  mation  about  this  and  other  -fip- 
curacy.  This  and  other  exclusive  laboratory  instruments, 
features  make  the  -hp-  Harmonic 
Wave  Analyzer  vastly  superior  in 
laboratory  and  production  work. 

Wide  voltage  range  covers  values 

encountered  in  nearly  every  applica-  for  speed  and  accuracy 


AC  Bridge 
^.balance 
'  voltagf 


R,.«j.10to100A  I®*) 

Rj-JOfl  (SOW) 

VM— Vacuum  fub,  noltmeter 
A  —  OC  ommettr 


^ooai 


luucaQOQ / 


Laboratory 

INSTRUMENTS 


Bridge  circuit  arrangement  tor  the 
measurement  of  incremental  in¬ 
ductance  of  iron  core  coils 


Ask  for  bulletin  number’! -\0i.  Let  our 
engineers  help  you  with  your  problem. 
There’s  no  cost  or  obligation. 


an  auxiliary  choke  L„,  if  available,  in 
the  d-c  circuit  is  recommended. 

The  current  in  L,  is  determined  from 
the  voltage  drop  in  /fj,  and  the  a-c  volt¬ 
age  across  />,  by  means  of  a  vacuum 
tube  voltmeter.  The  determination  of 
the  null  point,  and  measurement  of  the 
a-c  components  in  L,  may  be  made  by 
means  of  a  multi-range  vacuum  tube 
voltmeter.  A  three-point  switch  S,,  is 
required  for  this  function.  It  is  essen¬ 
tial  that  a  blocking  condenser  C  of 
good  insulation  be  used  in  the  vacuum 


HEWLETT-PACKARD  COMPANY 
482  Page  Mill  Road  •  Palo  Alto,  Calif. 


Distortion  Anolyzors 

For  studying  and  meas¬ 
uring  harmonic  distor¬ 
tion  in  AF  apparatus. 
Gives  character  of  dis¬ 
tortionbeing  measured. 

320A  for  measuring  at 
400  c.p.s.or  iOOOc.p.s. 
Net  price  $60. 

320B  for  measuring  30, 
100.400,1000,5000  and 
7500  c  p  s  Net,  S145. 
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TODAY,  WE  DON’T  SAY  “WIRELESS  ” 


From  the  start,  the  most  important  factor  in  “WIRELESS” 
was  WIRE.  Perhaps  that  is  why  its  name  was  changed. 

From  the  start,  however,  the  name  of  the  most  impor¬ 
tant  factor  in  good  radio  wire  has  not  changed.  It  has 
always  been  —  and  still  is 

Belden 


-ihe  I^Uc  FOR  GOOD  CONNECTIONS 


I 


tube  voltmeter  because  of  the  presence 
of  the  d-c  component  in  the  bridge  net¬ 
work. 

The  d-c  ammeter  A  may  be  placed  in 
the  d-c  circuit  when  the  total  resistance 
of  R„  R,,  and  i?,  in  series  is  greater 
than  about  25  times  that  of  the  d-c  re¬ 
sistance  of  Li  and  L,.  This  is  the  usual 
case  for  low  range  choke  coils,  and  the 
error  in  the  reading  is  low.  A  correc¬ 
tion  may  be  applied  in  case  a  consid¬ 
erable  portion  of  the  d-c  component 
flows  in  the  resistance  branch.  Other¬ 
wise,  the  ammeter  should  be  placed  in 
series  with  L,.  The  former  arrange¬ 
ment  is  preferred  because  the  a-c  com¬ 
ponent  will  not  then  flow  in  the  am¬ 
meter  coil  at  balance.  A  shorting 
switch.  Si,  across  the  ammeter  is  neces¬ 
sary  since  surges  are  produced  when 
the  d-c  source  is  opened. 

The  resistances  of  Ri  and  can  be 
varied  suitably  to  fit  conditions,  pro¬ 
viding  that  they  can  dissipate  the  heat 
caused  by  the  effective  current  (mostly 
alternating)  in  the  circuit.  Most  of  the 
equipment  is  available  in  laboratories 
and  so  the  set-up  can  be  made  quickly. 
The  method  has  been  found  very  satis¬ 
factory  and  convenient  for  the  rapid 
measurements  of  choke  coils  for  fila¬ 
ment  circuits,  and  similar  uses.  In 
place  of  the  easily  burnt-out  thermo¬ 
couples,  the  versatile  vacuum  tube  volt¬ 
meter  is  used  for  current  indication.  In 
addition,  large  capacitances  required 
in  certain  other  methods  are  not  needed. 
Originally,  this  circuit  was  developed  to 
obviate  the  need  of  these  condensers. 


A  RHEOSTAT  LINE  THAT 


COMPLETE 


The  bulletins  describing  the  various 
Ward  Leonard  Rheostats  ore  prob* 
ably  the  most  complete  compilation 
of  Rheostat  data  ever  assembled  by 
a  single  manufacturer.  They  cover 
W  ^  a  range  from  the  tiny  types  for  frac- 

i*'  "Is 

tionol  horsepower  motors  to  the 
mighty  multiple  tmits  that  control  the 
rolling  of  steel.  The  subiects  of 
manual  and  motor  drives,  mountings  and  accessories  are 
likewise  completely  covered.  Word  Leonard  is  a  quality 
line.  Each  item  represents  the  "latest"  in  the  field.  Make 
your  selection  from  the  Word  Leonard  Data  bulletins  and 
be  assured  of  a  successful  installation. 


Development  in  Facsimile 

Working  for  years  to  develop  the 
automatic  telegraph,  by  means  of  which 
telegrams  are  received  as  a  facsimile 
of  what  is  sent.  Western  Union  engi¬ 
neers  had  no  idea  that  an  off-shoot  of 
their  facsimile  apparatus  would  be  the 
Multifax,  an  important  new  business 
machine  which  automatically  prepares 
metal  master  plates,  paper  stencils. 


Ward  Laonard  Electric  Company,  32  South  Street,  Mount  Vernon,  N.  Y. 
Please  send  me  complete  set  of  your  latest  Rheostat  Bulletins. 


Multiiax  unit  of  Western  Union,  with 
which  stencils,  master  plates  and 
tracings  are  prepared  from  original 
copy 


Iress 
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.  .  .  for  the  Same  Reasons  it  is  used 
for  so  many  ^'non-defense'^  applications 


VfTiether  you  have  a  defense  contract  or  not— these  are  times 
of  rapid  expansions,  rush  schedules  and  sudden  changes.  No 
one  can  afford  to  wait— and  laminated  plastic  materials  must 
be  delivered  as  promised  and  be  right  the  first  time! 

At  Mica  Insulator  Company  we  are  equipped  to  fabricate 
Lamicoid  for  thousands  of  applications  ...  in  the  aircraft, 
radio,  electrical,  transportation,  chemical  and  many  other 
industries.  Defense  uses  Lamicoid  for  the  same  combination 
of  properties  that  has  made  it  especially  useful 
for  so  long  in  "non-defense”  applications. 

Any  part  which  must  be  light  in  weight, 
structurally  strong,  easy  to  machine, 
resistant  to  corrosive  action  as  well  as 


lamicoid 


an  excellent  electrical  insulator— is  a  likely  application  for 
Lamicoid.  It  is  available  in  sheets,  rods  and  tubes  for  fabri¬ 
cation  in  your  own  plant— or  as  completely  finished  parts 
and  products.  In  addition  to  our  own  fabricating  facilities, 
our  experienced  fabricators  are  located  in  the  principal  in¬ 
dustrial  centers  to  give  you  prompt  service  and  the  finest 
precision  work  that  modern  equipment  can  produce. 

If  you  will  send  us  details  of  your  requirements,  or  a  blue 
print  of  the  application  you  have  in  mind— we 
will  be  pleased  to  quote  prices. 

Mica  Insulator  Company 

200  Varick  St.,  New  York;  542  So.  Dearborn  St., 
Chicago;  1276  VC.  3rd  St.,  Cleveland.  Branches  at 
Birmingham.  Boston.  Cincinnati,  Los  Angeles, 
San  Francisco,  Seattle.  Canada:  Montreal, Toronto. 


RUGGED  FOR  THE  HARD  KNOCKS  OF 
PORTABLE  DUTY;  PRECISION-BUIlT  FOR 
OOTOOOR-INOOOR  PERED^NCE 


Ml  definite  ruggedness  and  depmidabiHty  in  the 
Fairchild  portoUe  recorder.  Rigidly  constructed  in 
every  rei^pect  fins  equipment  can  "take  it" — con  stand 
up  voider  fiie  punishment  to  vdiidi  it  k  subjected,  ond 
vdiich  is  expected,  imtitrallT,  udien  Iransporte^^^ 
orw  hicotion  to  anofii«r  in  automobile  or  sovm^^^a 
'  The  «9itire  me<dKinism  is  mounted  on  a  heavy  oJ^ga 


im^pon^  whidi  con  be  set  or  mounted  in  o  ca^^^ 
or  OMitrol  room  cmisc^  to  become  perman«at^  st33m 
eqvdpnMiiL  One  con  appredote  the  fact  that  quality 
perfonnanoe  under  the  stress  ond  strain  of  portable 
and  on-location  duty,  is  further  enhonced  by  proper 
instollation  in  o  secure  cabinet  where  it  hos  stability 
and  other  operating  advantages  and  where  it  con  be 
given  reasonable  ^rvice  attention. 

Fairchild  is  the  ideol  performer  undwr  any  and  all 
conditions.  Write  for  free  illustrated  litwoiure. 


Illustrated  above  is  FoirchildUnit  199-3 Recording Medianlsm. 
For  recording  and  playback,  the  unit  is  provided  with  cables 
and  plugs  for  instantaneous  hookup  to  the  Fairchild  Unit 
219-2  Amplifier  or  the  Fairchild  Unit  295  Amplifier.  These 
combinations  provide  a  complete,  self-contained,  portable 
outfit  for  the  direct  recording  of  voice,  music  and  sormd,  and 
for  the  direct  playback  of  this  recording. 


. .  it  had  to  satisfy  Fairchild 


first' 


Ml 


hectograph  master  copies  and  tracings 
from  written  matter,  blueprints  or 
drawings. 

Automatic  reproduction  of  master 
copies  by  Multifax  is  accurate  because 
the  copies  are  exact  facsimiles  and  need 
not  be  compared  with  originals.  The 
time  consumed  in  producing  master 
copies  is  reduced  by  almost  50  per  cent. 
Even  greater  savings  are  possible  if 
the  text  is  complex,  containing  tabula¬ 
tions,  forms,  drawing,  sketches,  maps, 
etc.  Master  copies  8i  x  11  inches  are 
made  in  12  minutes,  and  those  11  x  17 
inches  in  24  minutes.  The  Multifax 
may  be  briefly  described  as  a  metal' 
cylinder,  or  drum,  upon  one  end  of 
which  the  original  matter  is  placed,  and 
upon  the  other  end  the  metal  plate,  wax 
stencil  or  other  material  upon  which  the 
master  copy  is  to  be  produced.  The 
original  is  scanned  by  a  beam  of  light 
which  moves  laterally  along  the  re¬ 
volving  cylinder.  The  beam  is  reflected 
to  a  phototube  and  the  minute  electri¬ 
cal  currents  there  generated  are  ampli¬ 
fied  to  energize  an  electromagnet  which 
operates  a  stylus  impinging  upon  the 
material  upon  which  the  master  copy  is 
to  be  prepared.  As  dark  areas  are 
scanned  the  stylus  is  brought  into  con¬ 
tact  with  the  surface;  as  light  areas  are 
scanned  the  stylus  is  retracted.  The  op¬ 
eration  of  the  machine  is  so  simple  that 
any  one  can  use  it  after  a  short  period 
of  instruction. 


•  •  • 


SENATOR  SHEPPARD 
VIEWS  “BLACKOUT 
MACHINE” 


Senator  Morris  Sheppard  of  Texas. 
Chairman  of  the  Military  Affairs 
Committee,  and  Col.  David  A.  Watts 
recently  attended  a  demonstration 
of  a  "blackout  machine"  invented 
by  Eugene  C.  Pomeroy  and  Robert 
M.  Franklin.  The  inventors  claim 
the  device  could  be  used  to  shut 
off  power  facilities  in  every  city 
in  the  United  States  in  the  event 
this  should  become  necessary  as 
a  national  defense  and  safety 
measure 
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•  Centralab  Volume  Controls 


•  Centralab  Fixed  Resistors 


•  Centralab  Ceramic 
Capacitors 


•  To  the  AMERICAN  AIRLINES.  Inc.  for 
becoming  the  first  air  transport  company- 
in  the  world  to  operate  one  billion  pas¬ 
senger  miles  with  safety  . . .  without  fatality 
.  .  .  this  Sp^ial  Award. 

Centralab  feels  the  glow  of  pardonable 
pride  ...  for  both  in  the  air  and  on  the 
ground  Centralcd?  products  help  to  main¬ 
tain  the  radio  lines  of  communication  so 
important  in  the  proper  main¬ 
tenance  of  safe  aerial  traffic. 

For  Centralab  is  precision  built 
for  every  radio  use. 

CENTRALAB:  Div.  Globe-Union  Inc. 


Milwpwk** 


Centialab 


An  Electronic  Humidity  Meter 

By  Esten  Moen 

The  electrical  resistance  offered  by 
a  strip  of  paper  containing  a  deliques¬ 
cent  salt  depends  upon  the  moisture  in 
the  surrounding  air.  The  resistance 
may  vary  over  a  range  of  10  to  1, 
usually  in  the  range  of  10  to  100 
megohms.  A  peculiarity  of  the  action 
is  that  the  change  is  instantaneous  for 
a  change  in  the  direction  dry-to-wet, 
but  displays  a  fifteen  minute  delay  in 
the  direction  wet-or-dry. 

A  means  of  putting  this  effect  to  use 
is  shown  by  the  circuit  in  Fig.  1.  A  6G5 
tuning  eye  tube  is  used.  The  variable 
resistor  is  used  to  balance  the  cir¬ 
cuit.  From  the  grid  of  the  6G5  to  f2« 
a  short  one-inch  lead- is  used,  but  from 
Rt  to  the  contact  clamp  a  three-foot  rub¬ 
ber  covered  wire  serves  to  collect  a 
stray  electrostatic  component  from  the 
110-volt  60-cps  power  lines.  When 
there  is  high  resistance  between  the 
contact  clamps,  this  stray  signal  will 
serve  to  close  the  eye  of  the  6G5.  As 
the  paper-element  path  between  the 
contact  clamps  increases  in  conduc¬ 
tivity,  the  control  potentiometer  R,  can 
be  turned  to  a  point  where  the  eye  just 
opens.  Calibration  of  the  resistor  dial 


but  How  About  JUNE,  1942? 


^  Sure — your  purchasing  department  has  you  covered  for  a  year  or  so  . . . 
but  the  demand  for  greater  output  surges  UP  and  the  need  for  materials,  men 
and  machines  can  grow  acute  in  another  twelve  months  . . .  say,  June — 1942. 

If  your  machines  and  products  now  employ  mechanical  controls,  you’re 
probably  wasting  precious  material,  machine  time  and  man-hours.  (Area 
"B”  above.)  But,  you  AVOID  this  costly  waste  ^ 
when  you  use  ...  #  WTERLOCKIMG  CONTROLS 


RADIO  CONTROLS 


LIQUID  LEVEL 


AIRPLANE  CONTROLS 


TIMING  CONTROLS 


STEPPING  RELAYS 


Contact  t 
c/ampa  k 


U  S.  GOVERNMENT 
SPECIFIED  CONTROLS 


Yes,  it’s  true!  A  small,  single  unit  or  complete 
control  assembly  can  s/irinlr  (Area  "A”  above) 
your  material,  machine  and  labor  requirements 
overnight! 

Look  ahead  .  .  .  think  what  these  savings  can 
mean  now  and  in  the  future,  with  Relays  by 
Guardian  doing  a  triple-thrifty  job  every  day, 
week  and  month  .  .  .  besides,  you  replace  the 
friction,  wear  and  dissipated  action  of  mechanical 
contrivances  with  smooth,  dependable  perform¬ 
ance.  Moreover  .  .  . 

YOU  CAN  SWITCH  to  Guardian  Electric  Controls 
quickly  .  .  .  easily  .  .  .  without  re-planning  your 
product  in  more  than  a  few  details.  For  Guardian 
has  already  spent  thousands  of  hours  developing 
*7,146  different  standardized  control  parts  for 
quick  assembly  into  the  very  control  you  need. 

*lnventory  Count  Jan.  1, 1941 

WRITE  TO  GUAROIAN  concerning  your  control 
problem  now.  Or,  simply  ASK  us  to  send  our 
new  FREE  CATALOG  ”E”. 


CONTACT  SWITCHES 


REMOTE  CONTROLS 


SOLENOIDS 


Fig.  1 — Circuit  diagram  oi  electron 
ray  tube  used  ae  an  indicator  of 
humidity 


Series  BK — 16  ffefor.  Built  to 
minimvin  tolerances  and  the 
most  exacting  requirements  in 
production  quantities  for  the 
U.  S.  Signal  Corps. 


SeriesfSOAC  ffe/ar.It>'>''el<>y 
which  sells  for  less  than  $1  has 
operated  over  86,000,000 
times  in  on  electric  fence 
control,  and  still  remains  in 
excellent  condition. 


Send  Blueprint  or  Sketch  for 
Specific  Recommendations.  Write 


GUARDIAN 


Fig.  2 — Curve  of  humidity  as  _  re¬ 
corded.  Solid  curve  shows  actual 
record  indoors;  dashed  curve  shows 
probable  outdoor  humidity 


1625  West  Walnut  Street 


Chicago,  Illinois 
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T 


|eni(en 


CONV(NTIONAl  'OOMC**  DIAPHRAGM 


votce 

COIL 


•  HYPEX  fpafeats  pew^^ t 

ing>  brings  you  matksdly  higtmx 
ntficieacf  beoaus*  hern  impedance 
acoustically  matebss  driver  better  than 
older  "" exponent krl"  iormuJa. 


^1 

►MiT 

^Tyl! 

V^lmSfT^YSw^ 

V.  COlU  cv. 


y  Output  200  to  500  Watts 
y  Silver  Contacts 


Mirman 


NEWEST  SENSITIVE  POWER  RELAY 


. . .  Series  300 


0^ 


FROM  -24°  TO  +90°  CENTIGRADE 

VOLTMETER  ACCURACY 


of  7%  pull  and  drop 

KURMAN’s  newest  sensitive  Power  Relay  is  the  answer 
to  insistent  demand  for  unfaltering  Relay  Performance 
under  extremes  of  temperature,  shock,  and  vibration. 
This  new  series  is  commended  to  the  industry  as  a  dis¬ 
tinct  advancement. 

K  Moulded  Base  I  Navy  approved 
material  I 

K  Watt  Input  .014 

V  Balanced  Armature 

1/ 


Operates  on  .0018  watts;  operating  limit  of  2%, 
to  rigid  specifications  of  Signal  Corps,  Army  and 
Navy. 

Pkofegraph  Represents  Model  BK-25 


KURRinn  ElECTRIC  CO. 

INCORPORATED 

241  Lafayette  Street,  Heiu  Vark,  H.  V. 


gives  points  of  observation  which 
can  be  recorded,  say,  at  half-hour  in¬ 
tervals  during  the  day. 

The  detector  element  is  a  strip  of 
white  drawing  paper,  one  inch  wide 
and  three  inches  long.  Approximately 
three  cubic  millimeters  of  potassium 
acetate  and  25  drops  of  water  are 
mixed  in  a  porcelain  saucer  and  the 
paper  is  then  soaked  with  this  solution. 
The  paper  is  then  dried  on  a  hot-plate. 

An  interesting  instance  of  the  per¬ 
formance  of  this  device  is  shown 
graphically  in  Fig.  2.  Outdoors  there 
was  considerable  snow  thawed  in  a 
hot  sun,  and  although  the  house  was 
closed,  there  was  infiltration  of  moist 
air  from  the  outdoors,  and  which  in¬ 
fluenced  the  readings.  The  sun  rose 
at  5:45  A.M.  but  not  until  after  8:00 
A.M.  did  outdoor  evaporation  become 
appreciable.  Meanwhile  the  evapora¬ 
tion  from  water  vessels  on  a  stove 
caused  the  indoor  air  to  become  moist. 
The  dotted  line  in  Fig.  2  suggests  the 
approximate  outdoor  humidity,  free  of 
indoor  disturbances.  The  sun  set  at 
6:24  P.M.  but  the  low  angle  of  the  sun 
rays  had  prevented  further  evapora¬ 
tion  an  hour  or  more  before  that  time. 


Diesel-electric  Auxiliaries 

for  BC  Stations 

For  53J  hours  of  operating  time  dur¬ 
ing  the  early  part  of  January,  station 
WMBD  at  Peoria,  Ill.  operated  entirely 
from  a  standard  30-kw  diesel-electric 
generator  supplying  electric  power  for 
all  voltages  required  by  the  trans¬ 
mitter.  The  test  was  conducted  to  de¬ 
termine  what  difficulties,  if  any,  would 
be  experienced  in  powering  a  commer¬ 
cial  broadcasting  station  by  a  unit  com- 


EYES  AND  EARS  IN 
THE  SKY 


Modern  airplanes  are  in  constant 
touch  with  their  bases  through  the 
use  of  rodio.  Here  on  officer  of 
the  United  States  Army  is  com¬ 
municating  with  an  observotion 
plane  during  recent  target  proctice 
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.  .  .  LOW- LOSS  "BAKELITE"  POLYSTYRENE 


Now  Available  in  Flexible,  Film  Form 


SUPPLEMENTING  the  Bakelite  Poly¬ 
styrene  molding  materials  so 
effectively  used  as  low-loss  insulation 
in  high  frequency  apparatus,  Bakelite 
Corporation  now  offers  Polystyrene  Film. 

This  film  is  highly  stable  and  excep¬ 
tionally  resistant  to  moisture.  Its  elec¬ 
trical  properties  remain  constant  over 
a  wide  frequency  range.  Because  of 
these  characteristics,  Bakelite  Polysty¬ 
rene  Film  offers  many  opportunities  for 
improving  the  efficiency  of  capacitors 
and  other  parts  used  in  electronic 
equipment. 

Bakelite  Polystyrene  Film  is  sup¬ 
plied  in  width  and  1  mil  thickness, 
in  either  water-white  or  purple-black 


tint.  Other  widths  and  thicknesses  may 
be  obtained  on  special  order. 

Enlist  the  services  of  our  Engineer¬ 
ing  Advisory  Staff  in  determining  how 
this  material  may  be  advantageously 
adapted  to  your  specific  requirements. 

BAKELITE  CORPORATION 
Unit  of  Union  QtrhiJe  and  Carbon  Corporation 

HJS 

30  EAST  -I2nd  street,  NEW  YORK 

BAKELITE 

T«A»C  MAM* 

PLASTICS  HEADQUARTERS 


Consider  these  advantages  of 
BAKELITE  Polystyrene  Film 
for  high  frequency  equipment 

POWER  FACTOR 
(60  to  50,000,000  cycles) 

0.0002  to  0.0004 

DIELECTRIC  CONSTANT 
(60  to  50,000,000  cycles) 

2.50  to  2.60 

LOSS  FACTOR  (60  to  50,000.000  cycles) 
0.0005  to  0.0010 

DIELECTRIC  STRENGTH  (60  cycles) 
0.001"  film— 3500  to  4200  volt/mil" 

VOLl’ME  RESISTIVITY 
Over  10**  megohm  cms. 
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norTran 

THE  DEPENDABLE 

TRANSFORMER 

★ 

Today  Nortran  products  are  specified  by 
well  known  manufacturers  and  government 
agencies  where  exacting  performance  is 
paramount. 


RECTIFIER 

HLAMENT 

TRANSFORMER 

H  —  12" 
W-Bl/g" 

D  — 6" 


This  unit  is  playing  an  important  role  in 
national  defense. 

Nortran  products  are  engineered  to  your 
specifications  by  experts. 

Transformers  —  Reactors  —  Filters  — 
Coils  manufactured  in  our  modem  plant. 

NORWALK  TRANSFORMER 

CORPORATION 

SOUTH  NORWALK  CONNECTICUT,  U.  S.  A. 


150  V.  A. 
20000  VOLT 
H.  P.  TEST 

• 

STURDY 

CONSTRUCTION 


MODEL  NO.  2037 


pletely  independent  of  the  usual  power 
mains.  The  practical  adaptation  of  a 
completely  self-contained,  oil-driven 
diesel-electric  plant  as  an  auxiliary  has 
important  applications  in  the  event  of 
local  or  national  emergencies,  and 
might  well  be  investigated  by  stations 
in  those  areas  which  are  likely  to  be 
visited  by  flood,  hurricane,  or  severe 
rain  or  snow  storms.  The  advantage  of 
a  completely  self-contained  power  sup¬ 
ply  for  radio  stations  in  the  event  of 
other  national  emergencies  also  should 
not  be  overlooked. 

Station  WMBD  is  equipped  with  a 
Western  Electric,  lew  level,  grid-modu¬ 
lated  transmitter.  It  operates  on  a 
frequency  of  1440  kilocycles,  with  a 
maximum  power  output  of  5  kw  from 
dawn  to  sunset  and  1  kw  during  the 
evening  and  early  morning  hours.  The 
transmitter  draws  28  kw  at  0.97  power 
factor,  220  volts,  3-phase,  60  cycles, 
when  delivering  6  kw  to  the  antenna. 
A  five  position  autotransformer  is  an 
integral  part  of  the  apparatus  and  en¬ 
ables  the  operator  to  either  raise  or 
lower  the  incoming  voltage  by  10  volts. 

The  entire  station  load,  including 
transmitter,  incandescent  and  neon 
lights,  is  supplied  by  a  220-volt, 
3-phase,  60-cycle  circuit  from  three 
15-kva  transformers  with  delta-con¬ 
nected  primaries  connected  to  a  13,800- 
volt  line.  Standby  service  consists  of 
an  identical  transformer  arrangement, 
but  the  power  is  wired  to  it  from  the 
Powerton  Station  at  Pekin,  Illinois. 

Under  normal  conditions,  the  standby 
service  charge  is  consumed  by  the  light¬ 
ing  load,  while  the  local  power  com¬ 
pany  (Central  Illinois  Light  &  Power) 
serves  only  the  transmitter. 


Diesel-electric.  30-kw,  220-Tolt  gen¬ 
erator  used  as  auxiliary  power 
supply  at  WMBD 


The  standard  self-regulating  30-kw, 
220-volt,  3-phase  diesel-electric  set 
manufactured  by  Caterpillar  Tractor 
Co.,  was  connected  to  the  transmitter 
circuit.  The  set  rested  on  four  Fire¬ 
stone  vibration  dampers,  and  the  ex¬ 
haust  was  piped  to  a  Maxim  MU2-#6 
muffler  installed  outside  the  building. 
The  photograph  indicates  the  compact¬ 
ness  of  the  installation. 

An  initial  test  run  was  made  at  mid¬ 
night,  after  the  station  was  “off  the 
air,”  and  the  measured  distortion  and 
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^■81^54 1  A_^not 

mm  Fidolity  SO-Wott 

FM/AM  Model  $  St. 

<40  <n 


MO  COMPASS 

/Model  S40> 
Price  $99.50. 


I  THE  SKY  BUDDY 

^  (s-im 

Tuaee  Irani  550  kc.  to 
44  me.  Prioe  $29.50. 


[Y  CHAKPlOH 
(Model  S-20R) 
'un«i  liom  540 
kc.  to  44  me. 
Price  $49A0. 


MASniE 

RAOIOPHOIfE 

(Model  HT-U} 
Price  S14940. 


FREQUENCY 

STANDARD 

(Model  HT-7J 
Price  $29.50. 


MODEL  RSC  l— Tunes  trom  110  kc.  to  165 
me.  (1.82  to  2730  meters).  Price  $450.00. 

NEW  FM/AM  RADIO  RECEIVING  STATION 
(Model  RSC-2)  with  25-Watt  High  Fidelity 
Ampliiier.  Price  $140.00. 


25-WATT  PHONE  AND 
CW  TRANSMITTER 
(Model  NT-6; 
Price  $99.00. 


THE 

SKYRIDER  32 
(Model  SX-32; 
Tunes  from  500 
kc.  to  40  me. 


SINE 

PHONE 

lHT-8) 

I29C.OO. 


POWDERS 

RODS 

WIRES 

RIBBONS 

SHEETS 


Floodlight  unit  using  three  mer¬ 
cury  Topor  lamps.  Because  oi  high 
intensity  and  lack  oi  heat,  this 
lighting  finds  application  in  block 
and  white  telerision  studio  work 


Although  each  of  the  three  mercury 
vapor  lamps  is  smaller  than  a  cigar¬ 
ette,  when  combined  in  their  appropri¬ 
ate  reflector  they  produce  the  equiva¬ 
lent  of  750  foot-candles  over  an  area 
of  approximately  100  square  feet.  This 
is  approximately  equivalent  to  the  il¬ 
lumination  out  of  doors  on  a  reasonably 
fair  day. 


background  noises  were  found  to  dupli¬ 
cate  normal  operation.  The  following 
morning  the  set  was  pressed  into  serv¬ 
ice,  and  operated  continuously  for  53J 
station  hours.  The  terminal  voltage 
dropped  from  221  to  219  volts  as  the 
generator  heated  when  carrying  full 
load.  The  log  sheets  of  the  previous 
week  revealed  that  the  transmitter 
voltage  varied  from  217  to  224  volts 
inder  identical  loading. 

Several  tests  were  made  with  a  short 
wave  receiver  to  determine  if  any  dis¬ 
turbance  was  being  transmitted  by  the 
diesel-electric  set.  Checks  were  made 
over  the  entire  short  wave  band  but  no 
interference  could  be  detected. 

Listed  as  advantages  of  the  diesel- 
electric  power  unit  by  T.  A.  Giles,  en¬ 
gineer  in  charge,  are  the  steady  volt¬ 
age  and  continuity  of  performance  of 
which  the  unit  is  capable,  either  as  a 
stand-by  or  prime  power  source.  More¬ 
over,  electric  power  was  produced  at  a 
cost  less  than  of  $0.01  per  kwh  with  the 
set  burning  23  gallons  of  fuel  per  hour 
at  a  cost  of  $0.07  per  gal. 

i 

I  •  •  • 
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Television  Floodlighting 


A  NEW  FLOODUGHT  producing  illumina¬ 
tion  of  daylight  intensity  without  ex¬ 
treme  heat  and  having  application  in 
the  television  field  has  been  developed 
under  the  direction  of  A.  F.  Dickerson 
of  the  General  Electric  Company. 

At  equal  room  temperatures,  main¬ 
tained  by  air  conditioning,  the  heat 
from  three  1-kw  mercury  lamp  units  is 
only  about  25  per  cent  of  that  from 
general  service  incandescent  lamps  giv¬ 
ing  comparable  illumination.  More 
than  half  of  the  heat  developed  by  the 
mercury  vapor  lamp  is  carried  away 
by  a  water  cooling  system. 


MOLYBDENUM 

TUNGSTEN 

AND  ALLOYS 
FOR  THE 
ELECTRONIC 
INDUSTRY 


I-lmeT 


American  Electro  Metal  Corp 


Research  Laboratories  and  OfHces:  320  YONKERS  AVE..  YONKERS.  N.  Y. 
Factory:  Lewiston.  Maine 

Cable  Address:  Cutanil  Yonkers  New  York  Telephone:  Marble  7-9S11 
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ERIE  RESISTOR  CORP.,  ERIE,  PA. 


SUPPRESSORS 

to  eliminate  ignition  noise 

The  low  voltage  coefficient  of  Erie  Suppressors  makes 
possible  efficient  suppression  of  high  frequency  spark 
discharges  without  using  high  resistance  values  that  de¬ 
crease  engine  efficiency.  Made  in  several  styles  to  fit  all 
standard  types  of  spark  plugs  and  distributors. 


CERAMICONS 

to  compensate  for  temperature  drift 

These  fixed  silver-ceramic  condensers  can  be  supplied 
with  any  desired  temperature  coefficient  between 
— .00068  and  +.00012/‘’C,  in  capacities  up  to  1100 
mmf.  Ceramicon  Trimmers  are  available  with  0,  — .0003 
and  — .0005/°C  temperature  coefficient  in  capacities 
from  1.5  mmf.  to  110  mmf.  The  temperature  character¬ 
istics  of  all  Ceramicons  are  definite  and  retraceable. 


SILVER  MICAS 

to  prevent  condenser  capacity  drift 

These  condensers  which  have  a  temperature  coefficient 
of  only  +.000025/°C,  are  ideal  for  applications  where 
the  utmost  in  stability  is  desired.  Erie  Silver  Mica 
Condensers  are  made  in  capacities  from  15  mmf. 
to  2500  mmf. 


CUSTOM  MOLDED  PLASTICS 


Erie  has  complete  facilities  for  designing,  engineering 
and  molding  plastic  bezels,  knobs,  push  buttons,  and 
decorative  trim  by  the  injection  and  extrusion  processes. 
Erie  'Three  Dimensional  Plastics”  makes  possible  un¬ 
usual  color  combinations  and  three  dimensional  effects. 


USE  these  dependable  ERIE  PRODUCTS 


RESISTORS 

for  dependable  operation 

Erie  Resistors  give  uniformly  superior  results  in  all 
standard  tests  for  load,  voltage,  humidity  and  noise. 
They  can  be  used  in  any  part  of  the  circuit  without 
changing  excessively  in  value.  Erie  Resistors  are  made 
in  plain,  insulated  and  hot  molded  types  in  sizes  and 
ratings  that  cover  practically  all  requirements. 
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Pulsation  Welding 

One  of  the  many  recent  advances  in 
resistance  welding  has  permitted  the 
temperature  of  the  weld  to  be  equalized 
across  the  entire  assembly  of  199  plates 
of  1/32-inch  low  carbon  steel,  making 
a  satisfactory  weld  of  all  the  multiple 
sheets.  The  method  of  pulsation  weld¬ 
ing  has  been  developed  by  J.  H.  Red¬ 
mond  of  the  General  Electric  Works 
Laboratory  at  Schenectady.  The  photo¬ 
graph  shows  Mr.  Redmond  preparing 
the  sheets  for  the  pulsation  weld. 


^  ^idlL  Jiim  0^ 

RESISTORS  AND 
RHEOSTATS  •  •  • 


Since  1924  H-H  resistance  devices 
have  been  giving  excellent  service 
in  "tough  spots"  — where  their  stur¬ 
diness  and  ingenuity  of  design  are 
vitally  essential.  During  these  six¬ 
teen  years,  old  customers  have 
ordered  more,  and  hundreds  of  new 
customers  have  learned  that  they 
can  rely  upon  our  products. 

Our  regular  stock  includes  over 
100  standard  resistor  sizes— flat  and 
tubular— from  4  to  400  wattS/  and  9 
standard  size  rheostats  from  10  to  500 
watts  — ready  for  quick  delivery 
whether  your  needs  be  standard  or 
special. 

Our  engineering  service  — as 
resistor  specialists  — is  at  your  com¬ 
mand.  Our  cooperation  is  offered  to 
collaborate  with  you  in  meeting 
your  needs  most  economically. 

May  we  consult  with 
you  on  your  next  order? 


Almost  2M  individual  shoots  of 
stool  aro  woldod  toqothor  by  J.  H. 
Rodmond  using  his  mothod  of 
pulsation  wolding 


While  no  practical  need  is  seen  at 
this  time  for  such  large  scale  welding 
of  pieces,  present  day  requests  are 
diverse  and  varied  and  at  any  moment 
a  request  may  come  for  welds  of  this 
type.  At  any  rate,  it  is  interesting  to 
know  that  electronic  developments 
make  possible,  for  “national  defense  or 
otherwise,  welds  of  199  pieces  at  one 
time — and  this  is  by  no  means  the 
limit. 


G.  E.  Builds  Electron 
Microscope 

The  electron  microscope  plays  an  im¬ 
portant  part  in  modern  research  where 
material  must  be  examined  at  magnifi¬ 
cations  exceeding  those  possible  with 
the  optical  microscope.  Latest  manu¬ 
facturer,  to  come  to  our  attention,  of 
the  several  electron  microscopes  which 
are  now  available  in  this  country,  is 
the  General  Electric  Company.  Dr. 
Ralph  P.  Johnson  of  the  Research  Lab¬ 
oratories  at  Schenectady  built  the 
microscope  camera  which  will  be  used 
in  modern  research  analysis. 


NEWARK,  N.  J.,  U.  S.  A 


Resistors  •  Rheostats  •  Radio  Frequency  Reactors 
Power  Line  Chokes  •  Line  Voltage  Reducers 
Custom-made  resistance  devices  of  all  types 
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y CARBONYL 
IRON  POWDER 


THE  FIRST  DOMESTIC 
PRODUCTION  / 


spherical  nature  of  each  iron 
particle  •  •  a  unique  character¬ 
istic  of  Carbonyl  Iron  Powder. 
'k  The  average  particle  size  is 
less  than  5  Biicrons.  Grades 
are  available  for  carrier  and 
radio  frequency  service. 


MAGNIFICATION  400  X 


FOR  INFORMATION  ADDRESS  THE  MANUFACTURER 


GENERAL  ANILINE  WORKS 


THE  SALES  AGENT 


ADVANCE  SOLVENTS  &  CHEMICAL  CORPORATION 
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★  ESTABLISHES 

xl  ★  new  standards 

Bj^  ★  OF  PERFORMANCE 


All  Purpose' 


Brush  Cry: 


Brush  Cr 


r  Brush  crystal  products,  the 

results  of  Brush  Research,  are 
accepted  the  world  over  as 
standard  for  the  most  exacting 
sound  measurements  and  for  all  ap¬ 
plications  in  which  the  highest  quality 
is  required. 

Brush  Crystal  Headphoues,  Type  A 

The  recognized  standard  for  high  qual¬ 
ity  wide  range  response,  dependable, 
non-magnetic,  light  weight  yet  durable — 
easy  and  comfortable  to  wear. 

Brush  Crystal  Record  Cutter,  RC-20 

Suitable  for  all  amateur  and  professional  ap¬ 
plications  with  either  hard  or  soft  record 
materials.  Will  satisfy  the  demand  for  high 
quality,  low  cost  recording  in  the  home, 
school  and  studio. 


Brush  Crystal  Phouograph  Pickup,  PL-20 


Amplifier  Drives  Constant 
Speed  Motor 

It  is  common  practice  amon^  radio 
and  sound  men  to  use  the  60-cycle 
power  line  as  a  secondary  standard  of 
frequency  for  purposes  of  modulation 
or  for  measurement  and  timing.  The 
procedure  has  recently  been  exactly  re¬ 
versed  and  a  precision  60-cycle  tone 
generator  is  utilized  to  drive  a  i-kw 
electric  motor  through  the  medium  of 
a  high  powered  audio-frequency  ampli¬ 
fier.  The  purpose  of  this  arrangement 
is  to  provide  mechanical  driving  power 
of  absolutely  constant  speed. 

In  this  apparatus  a  60-cycle  audio 
frequency  standard  generator  capable 
of  maintaining  its  frequency  constant 
to  within  one  part  in  one  hundred 
thousand,  provides  the  source  of  excita¬ 
tion.  The  output  of  the  generator  is  fed 
into  an  amplifier  capable  of  delivering 
500  watts  of  undistorted  output  and 
this  amplifier  supplies  the  driving 
power  for  the  synchronous  motor. 

The  design  of  this  system  is  the  de¬ 
velopment  of  the  research  section  of  the 
propeller  division  of  the  Curtiss- 
Wright  Corporation  to  meet  the  re¬ 
quirements  of  certain  critical  test 
applications  in  their  plants.  Actual 
equipment  was  built  by  the  Trans¬ 
former  Corporation  of  America  whose 
engineers  collaborated  with  Curtiss- 
Wright  engineers  in  design  details. 


TRUCK-MOUNTED 
INDUSTRIAL  RADIO- 
GRAPHIC  UNIT 
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THE  BRUSH  DEVELOPMENT  COMPANY 


CLEVELAND,  OHIO 


3316  PERKINS  AVENUE 


For  all  high  fidelity  phonograph  and  tran¬ 
scription  applications.  Permanent,  pol¬ 
ished  sapphire  stylus,  virtually  no  record 
wear,  minimum  surface  noise.  Easily 
adapted  to  most  phonographs. 


Ideal  for  radio  broadcasting, 
sound  pictures,  and  general 
recording,  public  ad¬ 
dress,  and  other  applications 
where  wide  range  response 
is  of  paramount  impor¬ 
tance. 


Brush  Crystal  “Sound  Cell” 
All  Purpose  Microphone 
Type  BR2S 


To  chock  the  perfectioii  of  casttneo 
and  welded  parts  which  go  into 
its  products,  G.E.  engineers  hare 
developed  this  mobile  x-ray  equip¬ 
ment.  The  radiographic  equip¬ 
ment  may  be  moved  about  to  ex¬ 
amine  the  construction  of  equipment 
and  discover  flows  which  might 
cause  trouble  at  a  later  date  if 
the  defective  casting  were  placed 
in  service 


I 
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GAMMATRONS  of  course 


iHEINTZ>»Q|P  KAUFMAN 

SOUm  SAM  HUNCHCOX  ITt.  /  CAiVOtNIA  U  S  A- 


AMERICA’S  LARGEST  PLANT 


for  the  exclusive  manufacture  of  TANTALUM  tubes 


F.very  GAM  MATRON  tube  is  backed 
by  the  experience,  reputation,  and 
engineering  ability  of  Heintz  and 
Kaufman  Ltd.,  builders  of  the  original 
tantalum -element  tubes  over  thirteen 
years  ago.  Today  the  leadership  of  the 
pioneer  is  evident  in  the  HK-257 
GAM  MATRON.  A  tantalum  beam  tube 


of  amazing  UHF  capabilities  and  verv 
low  driving  requirements. 

This  leadership,  background,  and 
engineering  ability  is  available  to  you 
through  GAMMATRON  tubes  to  make 
the  solutions  of  your  transmitting 
problems  easier  and  more  economical. 
Correspondence  is  invited. 


OAMMATtON 
SALES  OFFICES 

Wash.,  Ore.,  Idaho,  Mont 
MARSH  AGENCIES 
104  Battery  Street 
Seattle,  Washington 
Mo.,  Kansas,  Nebraska 
H.  A.  ROES 
2017  Grand  Avenue 
Kansas  City,  Missouri 


Ind.,  Ohio,  Kenturkv 
»  .  K.  McKADDEN 
OIS  Montrose  Ave.,  Bexlev 
i'olumbus,  Ohio 


New  York  Sute 
W.  F.  SEEMAN 
S23  Ellieolt  Smiare 
Buffalo.  New  York 


Pa.,  Va..  W  .  Va.,  Md.. 
Wash..  D.C.,  Del..  N.J. 
S.  K.  MACDONALD 
1343  .Arrh  Street 
Philadelphia,  Pennsylvania 


Tenn..  N.C.,  S.C..  Ala., 
Ga..  Ha. 

HOLLINGSWORTH  A 
STILL 

Nitrris  Bldg.,  Atlanta,  Ga. 


Minn..N.D.,  S.  D.,Wis. 
KENNEDY  SALES  CO. 
2362  I'niversity  Avenue 
St.  Paul,  Minnesota 


Illinois.  Wisconsin 
R.  O.  LI  ND 

.  1720  North  Damen  AveiMie 
Chicago,  Illinois 


Maine.  N.  H..  Vt..  Mas^., 
Conn.,  R.  I. 

TRADE  CONTACT  CORK 
2$  Huntington  .Avenue. 
Boston.  Massachuseiu 


Calif.,  Nevada,  .Arisona 
E.  P.  DEM  AREST 
1630  South  Flower  Street 
Los  Angeles,  California 


Texas.  Okla..  Ark.,  La. 

M.  B.  PATTERSON  &  CO. 
434  Allen  Bldg..  Dallas.  Tex. 


Michigan — R  .  B.  SWANK 
610  Blaine  .Ave.,  Detroit.  Mich. 


New  York  City,  New  Jersev 
D.  R  BITTAN  SALES  CO. 

S3  Park  Place  INC. 
New  York  City,  New  York 


/ 
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Institute  of 
Radio  Engineers 


Summer  Convention 


June  23.  24,  and  25.  1941 
Hotel  Stotler.  Detroit,  Mich. 
Program  ol  Technical  Papers 


MONDAY,  JUNE  23 


’'Photographic  AnolysU  oi  TeloTisioa  Im¬ 
ages."  by  D.  G.  Fink.  Electronics.  McGraw- 
Hill  Publishing  Company.  Now  York.  N.  Y. 

"Industrial  Electronic  Applications,"  by  R. 
Powers.  Electronic  Control  Corporation. 
Detroit.  Mich. 

"A  Radio-Frequency  Derlce  ior  Detecting 
the  Passage  oi  a  Bullet"  by  C.  I.  Brad¬ 
ford,  Remington  Arms  Company.  Inc^ 
Bridgeport  Conn. 

"Mooile  TeloTision  Equipment"  by  R.  L. 
Campbell.  R.  E.  Kessler.  R.  L.  Rutherford, 
and  K.  U.  Londsberg,  Allen  B.  Du  Mont 
Loborotories.  Inc..  Passaic.  N.  J.  (with 
demonstration). 


2:30  PJ«.-5:00  P.M. 

’Ultrahigh-Freqnency  Loop  Antennas  for 
Frequency-Modulotion  Broadccuting."  by 
Andrew  Alford.  A.  G.  Kandoian.  and  R. 
A.  Hampshire.  International  Telephone 
DeTelopment  Company.  Inc.,  New  York. 
N.  Y. 

'A  Turnstile  Antenna  ior  UltroUgh-Fre- 
quency  Broadcosting."  by  G.  H.  Brown 
and  J.  Epstein,  RCA  Manufacturing  Com¬ 
pany.  Inc..  Camden.  N.  J. 

'Frequency  Modulation  ior  Emergency 
Communication."  by  F.  T.  Budelman.  F.  M. 
Link  Company.  New  York.  N.  Y. 

'A  New  Frequency-Modulation  Transmitter," 
by  N.  C.  Olmsteod  and  A.  A.  Skene,  Bell 
Telephone  Laboratories.  Inc.,  New  York. 
N.  Y. 

’An  F-M  Station  Monitor."  by  H.  R.  Summer- 
hayes,  Jr..  General  Electric  Company. 
Schenectady.  N.  Y. 

'Phase  Distortion  in  Frequency-Modulation 
Systems,"  by  N.  I.  Kormon,  RCA  Manu- 
iocturing  Compony,  Inc.,  Camden,  N.  J. 


Connections  made  with  Kester  Rosin-Core  Solder  eliminate 
permanently  one  big  corrosion  problem.  -  That  is  because 
the  special  rosin  flux  in  the  core  ol  *hia  scientifically  pre¬ 
pared  solder  will  not  corrode  wiring  or  destroy  the  value 
oi  insulating  material.  An  important  fire  hoxord  is  elim¬ 
inated. 

Kester  Rosin-Core  Solder  is  standard  for  every  electrical 
and  radio  tise,  just  as  other  Kester  Cored  Solders  meet 
various  other  exacting  industrial  requirements.  Kester  oilers 
an  endless  variety  oi  alloys,  fluxes,  core-sizes  and  strand- 
sizes— all  in  the  convenient  flux-core  form,  that  mokes  ior 
lost,  neat  workmanship  and  more  satisioctory  plant  oper¬ 
ation. 

Kester  engineers,  backed  by  44  years  oi  industrial  solder 
experience,  will  gladly  consult  with  you  on  any  soldering 
operation  in  the  field  oi  electronics,  to  assist  you  in  select¬ 
ing  the  correct  solder  formula  to  insiire  perfect  results.  There 
is  no  obligation  on  your  port  in  taking  advantage  oi 
service. 


2:30  PJiiI.-5:00  P.M. 

'Control  of  Night  Error  in  Airplane  Direction 
Finding."  by  H.  Busigniee.  International 
Telephone  Derelopment  Company,  Inc., 
New  York.  N.  Y. 

'A  Method  of  Chonging  the  Frequency  of 
o  Complex  Wore."  by  E.  L  Kent.  C.  G. 
Conn.  Ltd.,  Elkhart,  Ind. 

A  New  Air-Cooled  5-KiIowatt  Broodcoit 
Transmitter,"  by  F.  W.  Fischer,  Westing- 
house  Electric  and  Manufacturing  Com¬ 
pany,  Baltimore,  Md. 


KESTER  SOLDER  COMPANY 

4204  Wrightweod  Avcnu*  Chicago,  IlliaoU 

Eastern  Plant:  Newark.  N.  J.  Canadian  Plant:  Braatferd,  Oat. 
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A  bell  jar,  vacuum  pump  and  altitude 
meter  test  for  simulating  high  altitude 
operating  conditions  is  only  one  of  many 
special  tests  used  by  Dunco  engineers  to 
eliminate  guesswork  from  aviation  relay 
and  solenoid  construction.  Shock  tests  — 


vibration  tests  —  high-frequency  tests —  Dunco  offers  a  complete  line  for  ordinary 

strenuous  load  current  tests  and  various  or  special  industrial  requirements — plus 

others  are  combined  in  the  design  and  a  specialized  engineering  service  in  adapt- 

manufacture  of  Dunco  Relays  to  make  ingrelays100%toyourparticularrequire- 

them  unexcelled  for  the  exacting  and  diffi-  ments.  The  Dunco  General  Catalog  or 

cult  requirements  of  aviation  services.  the  new  Dunco  Aviation  Relay  Bulletin 

In  addition  to  many  aviation  units,  will  gladly  be  sent  upon  request. 


DUnCO 

1 

STRUTHERS  DUNN,  INC.,  1326CHERRY  ST.,  PHILADELPHIA,  PA. 
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Light  weight  with  low  pressure — minimizes  surface  noise  and 
greatly  increases  record  life  .  .  .  only  40  grams  pressure. 


Built-in  mechanism  in  Bakelite  Tone  Arm— an  integrated  unit 
that  is  precisely  balanced. 


Balanced  Oetave  Response — produces  most  pleasing  musical 
reproduction. 


Special  Long  Life  Needle — plays  thousands  of  records  before 
changing  is  necessary.  Needle  is  easily  replaceable. 


Through  Webster  Electric  you  can  be  sure  of  a  continuous  supply  of 
equipment  incorporating  the  latest  engineering  developments,  worked 
out  through  years  of  experience  in  reproducing  fine  tonal  quality. 


Optimum  Current  Distributions  on  Verti¬ 
cal  Antennas,"  by  Lincoln  La  Pox  and 
G.  A.  Miller,  Ohio  State  University, 
Columbus,  Ohio,  and  the  National  Re¬ 
search  Council,  Ottawa,  Ont.,  Canada, 
respectively. 


'Short-Wove  Spreod-Bond  Receiver  Circuits." 
by  D.  E.  Foster  and  Garrord  Mountjoy, 
Radio  Corporation  of  America.  License 
Division  Laboratory.  New  York.  N.  Y. 


'Foctory  Alignment  Equipment  for  F-M  Re¬ 
ceivers."  by  H.  E.  Rice.  Stromberg-Corl- 
son  Telephone  Monuiacturing  Company. 
Rochester,  N.  Y. 


•:30  AJ4.11:30  AJif. 


YOU  GET  THESE  ADVANTAGES 


WEBSTER  ELECTRIC  COMPANY,  Racine,  Wis..  U.  S.  A.  Established  1909.  Export 
Dept.:  lOO  Variek  St.,  New  York  City.  Cable  Address;  "ARLAB”,  New  York  City. 


This  towering  apparatus  is  used 
in  the  General  Electric  Co's,  re- 
seorch  laborotory  at  Schenectady 
for  the  separation  of  atoms  of  dif¬ 
ferent  weights  by  thermal  diffusion. 
Two  concentric  glass  tubes,  14  feet 
long  with  a  gold  wire  passing 
through  the  center  of  the  inner  tube, 
constitute  the  essential  elements  of 
the  system.  The  outer  tube  is  lued 
to  maintain  the  temperature  of  the 
inner  tube  constant,  by  passing 
steam  through  it.  When  the  gold 
wire  is  heated,  the  lighter  atoms 
rise  and  the  heavier  atoms  drop  to 
the  lower  portion  of  the  tube 


"Transmission  of  on  Electromagnetic  Wave 
by  a  Row  of  Equidistant  Similar  Plates." 


Webster  Electric 
Crystal  Pick-Ups 


FOURTEEN-FOOT 
TEST  TUBE 


Webster  Electric  Recorder  Heads  —  Cover  the  entire 
frequency  range  from  30  to  more  than  6000  cycles  per  second. 
They  make  recordings  outstanding  for  their  clearness  and  preci¬ 
sion,  and  faithfully  capture  every  musiccd  detedl  including  the  over¬ 
tones  and  harmonics  that  reproduce  true  musical  color.  Ask  for 
information. 

{Licensed  under  patents  of  the  Brush  Development  Company) 


When  You  Use  the  New  Advanced  Type 


The  Full-Wove  Voltage-Douhling  Rectifier 
Circuit,"  by  D.  L.  Waidelich.  University 
of  Missouri.  Columbia.  Mo. 


7:00  P.M.-9:30  P.M. 


'Electronics  in  Medicine,"  by  members  of 
stoff.  Harper  Hospitol. 


rUESDAY.  JUNE  24 


WEBSTER  1  ELECTRIC 

"Where  Quality  it  a  Responsibility  and  Fair  Dealing  an  Obligation" 
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NATIONAL  RESEARCH  CREATES  NEW  PRODUCTS  *  NEW  MARKETS 


PhesOLITE  perfectly  provides  essential  insulation 
for  "ship-to-shore”  connectors.  Manufactured  by 
Russell  &  Stoll  Company. 


w 

HEN  ships  are  in  dry  dock  or  tied  up  for  repairs, 
"ship-to-shore”  conneaors  carry  the  elearical  current  for 
power  and  light  on  board. 

These  conneaors  have  to  be  made  of  a  material  that  will  with¬ 
stand  the  most  vigorous  treatment.  Housed  in  heavy  bronze 
enclosures  is  the  heart  of  these  conneaors  —  insulating 
supports  for  the  contaa  members,  made  of  Phenolite,  lami¬ 
nated  Bakelite.  A  wide  variety  of  housing  designs  are 
available  to  suit  individual  requirements  but  the  imponant 
insulating  task  in  all  of  them,  is  assigned  to  Phenolite. 
The  seleaion  of  Phenolite  for  this  paaicular  job  is  explained 


by  the  faa  that  it  resists  the  corrosive  aaion  of  harbor 
gases;  weather  has  no  effea  on  it;  it  is  unbreakable  .  .  . 
it  does  not  split,  splinter  or  rust  .  .  .  and  it  has  exceptional 
dielearic  strength.  Phenolite,  in  short,  can  "take  it." 

This  use  of  Phenolite  is  but  one  of  countless  applications 
where,  because  of  its  singular  charaaeristics,  it  makes  unusual 
produas  possible.  National’s  technical  men  are  constantly 
working  with  engineers  in  industry  on  problems  where 
Phenolite  or  National  Vulcanized  Fibre  may  be  used  advan¬ 
tageously.  It  may  be  that  our  technical  research  service 
may  be  of  assistance  to  you.  We  invite  your  inquiry. 


NATIONAL  VULCANIZED  FIBRE  COMPANY 


FOUNDED 


NATIONAL  W1LMIM6TOM 


aif 


i  DELAWARE 


the  facts  prove  .  .  . 

©HMDTE  RESISTANCE  UNITS 

do  each  job  right! 


OHWITE  Rheostats 


We  Use 

because  their  comp' 

enameled  construction 

closely-gi-aduated  con 


p  Switches 

construction,  high 

itacts,  and  special 


by  Ifillsl  Poritsky.  General  Electric  Com¬ 
pany.  Schenectady.  N.  Y. 

'The  Field  Theory  Approach  to  Non-unilorm 
Transmiulon  Linei."  by  Simon  Romo, 
General  Electric  Company.  Schenectady. 
N.  Y. 

'A  Mechanical  Calculator  for  Directional 
Antenna  Pattemi,'*  by  W.  G.  Hutton, 
WGAR.  QoTelond.  Ohio. 

'Theory  of  Radial  D-C  Space-Charge  Flow 
Between  Concentric  Cylinders."  by  W.  G. 
Dow  emd  A.  B.  Bronwell.  UnlTersity  of 
Michigan.  Ann  Arbor,  Mich.,  and  North¬ 
western  Technological  Institute,  ETOnston, 
Ill.,  respectirely. 

'Some  Simplified  Methods  of  Determining 
the  Optical  Characteristics  of  Electron 
Lenses,"  by  Karl  Spongenberg  and  L.  M. 
Field.  Stanford  UniTorsity.  Santa  Clara, 
CaUf. 


9:30  A.M.-11:30  AM. 

'Deionization  Considerations  in  a  Harmonic 
Producer  Employing  o  Gas  Tube  Switch." 
by  W.  G.  Shepherd.  Bell  Telephone  Lab¬ 
oratories.  Inc..  New  York.  N.  Y. 

'Design  and  Derelopment  of  Three  New 
Ultrohigh-Frequency  Transmitting  Tubes," 
by  C.  E.  Haller,  RCA  Manufacturing  Com¬ 
pany.  Inc..  Harrison.  N.  I. 

'New  Small  Ultrohigh-Frequency  ReceiTing 
Tubes,"  by  L.  B.  Curtis.  RCA  Manufoctur- 
ing  Company.  Inc..  Harrison.  N.  ). 

'Trends  in  ReceiTing  Tube  Design,"  by  R.  L. 
Kelly.  RCA  Manufocturing  Compony.  Inc.. 
Harrison.  N.  J. 

'The  Effects  of  Contoct  Potentiols  on  the 
Characteristics  of  Vacuum  Tubes,"  by 
G.  D.  O'NeilL  Hygrade  SylTomia  Corpora¬ 
tion,  Salem.  Mass. 

'A  Method  of  Calculating  the  Performonce 
of  Self-Biased  Plote-Modulated  Ampli¬ 
fiers."  by  R.  I.  Sarbacher,  Illinois  Insti¬ 
tute  of  Technology,  Chicago.  IlL 


/'NHMITE  Resistance  Units  arc 
widely  used  year  after  ywr 

n  all  types  of  applications  iwder 

11  types  of  operating  condmons 
-for  control  of  electronic  de¬ 
vices,  of  radio  and  laboratory 
equipment,  of  signal  and  supw- 
visory  circuits,  of  motor  spe^, 
of  gonemor  field,.  o(  he.  «>d 
light.  They  are  available  m 
many  types  and  sizes  m  st<Kk 
and  special  units  to  meet  the 
specific  requirement  of  each  ap¬ 
plication. 

Vrite  on  company  letterhead  for 
Ohmite  Industrial 
Engineering  Manual  No. 

See  us  at  Booth  929 
Radio  Parts  National  Trade  Show 


WEDNESDAY,  JUNE  25 


9:30  AJ«.-12:00  Noon 

'The  RelotiTe  Son^tlTitiss  of  TolsTision 
Pick-Up  Tubos,  Photographic  Film,  and 
ths  Human  Eyo."  by  Albert  Roso,  RCA 
Manufacturing  Company.  Inc..  Harrison, 
N.  I. 

"Meosuromont.  Analysis,  Synthesis,  and 
Evaluation  of  the  Square-Wove  Response 
of  Television  Apparatus,"  by  R.  D.  Kell. 
A.  V.  Bedford.  G.  L.  FredendaU,  and  H.  N. 
Kosanowski,  RCA  Manufacturing  Company. 
Inc.,  Camden,  N.  J.  (with  demonstration). 

"Observations  of  Frequency -Modulation 
Propagation  on  26  Megacycles."  by  M.  G. 
Crosby,  R.CJl.  Communications,  Inc., 
Riverheod.  L  L.  N.  Y. 

'Counter  Circuits  and  Their  Applications." 
by  H.  B.  Deal,  Radio  Corporation  of 
Americo.  License  Division  Laboratory. 
New  York.  N.  Y. 

"Orthicon  Portable  Television  Equipment." 
by  M.  A.  Trainer.  RCA  Manufacturing 
Company,  Inc..  Comden.  N.  J. 
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.  AND  COMPLETE  TERMINAL  AND 
CONNECTION  ARRANGEMENTS 


This  net€  booklet  is  lieaigned  for  broadcaat  enffineera 
and  will  be  aent  to  them  in  the  regular  Graybar  mail¬ 
ing.  If  your  name  ia  not  on  thia  mailing  liat—or  if 
you  ahould  wiah  additional  copiea—aend  the  coupon. 


Characteristics  of  141  Western  Electric  vacuum  tubes 

.  ••at  your  finger  tips 


Now  you  can  spot  the  tubes  you  need  with  a  glance  at  the  new  Western 
Electric  General  Bulletin  on  Vacuum  Tubes. 

Characteristic  data  arranged  in  tabular  form  give  the  story  in  a  nut¬ 
shell  . . .  and,  referring  to  your  data  sheets,  you  quickly  get  the  full  details. 


Western  Electric 


niSTRlBlTORSi  tn  V.S.  A,:  Graybar  Electric  Company,  New 
York,  N.  Y.  in  Canada  and  Se^^foundland :  Northern  Electric 
Company,  Limited,  tn  other  countries:  International  Standard 
Electric  Corporation. 


GRAYBAR  EI.ECrTRIC  COMPANY 
Graybar  Building,  New  N.  Y. 


Gentlemen:  Please  send  me  copies  of  the  new  General  Bulletin  oi 

V  acuum  Tubes  and  add  my  name  to  your  regular  mailing  list  of  broadcast  engineer 


iVome, 


.4  ddre.is . 


Keyed  directly  to  each  of  the  141  tubea  liateil  are  engineer¬ 
ing  drawinga  of  terminal  arrangementa.  Another  time-aarerl 


State. 
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New  Books 


Grundlagen  Und  Kennlinien 

Der  Elektronenrdhren 

By  H.  Rothe  and  W..Kua:N  Principles 
and  Characteristics  of  Electron  Tubes 
— S20  pages,  196  illustrations.  Aka- 
demische  Verlagsgesellschaft,  Leipzig, 
Price — 20  RM  bound. 

Elektronenrdhren  als 

Anfangsstufen — Verstarker 

By  H.  Rothe  and  W.  Kleen,  Electron 
Tubes  as  Voltage  Amplifiers — 297  pages 
— 197  illustrations.  Akademische  Ver- 
lagsgesellschaft,  Leipzig.  Price  19  RM 
bound. 

These  books  are  the  first  two  in  a 
series  of  five  volumes  on  tubes  and 
amplifiers  in  a  projected  Radio  Engi¬ 
neering  Library,  Electron  tubes  as 
output  and  transmitting  amplifiers, 
electron  tubes  as  oscillators  and  recti¬ 
fiers  and  the  properties  of  electron 
tubes  at  high  frequencies  by  the  same 
authors,  are  to  comprise  the  remainder 
of  the  series.  It  is  the  purpose  of  the 
authors  in  these  five  volumes,  to  cover 
the  theory  and  applications  of  amplifier 
tubes,  including  high-vacuum  rectifiers 
and  transmitting  amplifiers.. 

The  first  volume  is  considerably  more 
restricted  than  its  title  indicates,  since 
t  only  amplifier  tubes  are  discussed  and 
a  considerable  number  of  other  types  of 
electron  tubes  are  omitted.  The  first 
portion  of  the  book  deals  with  the  basic 
physical  principles  and  includes  sec¬ 
tions  on  the  laws  of  space  charge 
phenomena,  static  potential  fields,  elec¬ 
tron  trojectories  and  current  distribu¬ 
tion  and  chapters  on  transit  times  and 
secondary  emission.  Noteworthy  is  the 
chapter  on  space  charge  in  the  grid- 
anode  space  of  a  tube  which  discusses 
the  requirements  for  the  formation  of 
a  potential  minimum  or  a  virtual 
cathode  as  well  as  the  critical  values 
of  current  density.  Relations  of  im¬ 
portance  from  the  standpoint  of  prac¬ 
tical  application  such  as  current 
potential  characteristics,  current  distri¬ 
butions  and  space  potential  relations  as 
functions  of  current  density,  electrode 
potentials  and  electrode  spacings  are 
treated  in  considerable  detail.  The 
second  part  of  the  book  is  devoted,  to 
a  detailed  discussion  of  static  char¬ 
acteristics.  It  includes  chapters  on 
diodes,  ideal  and  practical  triodes,  vari¬ 
able-mu  characteristics,  tetrodes,  pen¬ 
todes,  current  distribution  control, 
hexodes,  converters  and  octodes.  While 
it  is  shown  that  even  the  characteristics 
of  complicated  multi-grid  tubes  are 
subject  to  analysis  on  the  basis  of 


fundamental  principles,  no  specific 
illustrations  of  such  tube  design  are 
given.  The  remainder  of  the  book 
covers  a  few  miscellaneous  topics  in¬ 
cluding  the  fine  structure  of  tube  char¬ 
acteristics,  a  few  special  tube  types 
and  a  brief  discussion  of  amplifier  tube 
construction.  A  considerable  part  of 
this  volume  is  a  consolidation  of  ma¬ 
terial  published  by  the  authors  during 
the  past  few  years  in  the  Telefunken- 
Rohre. 

The  volume  on  voltage  amplifiers,  is 
arranged  into  three  sections.  The  first 
discusses  the  fundamental  problem  of 
amplification  and  includes  chapters  on 
both  linear  and  non-linear  theory  of 
amplification,  non-linear  distortion  in 
radio  frequency  amplifiers,  theory  of 
mixing  and  the  measurement  of  non-lin¬ 
ear  distortion  effects.  The  second  por¬ 
tion  covers  the  conventional  amplifier 
circuits,  as  well  as  mixing  circuits,  auto¬ 
matic  volume  control  and  dynamic 
control  of  audio  amplifiers.  The  re¬ 
mainder  of  the  book  is  devoted  to  noise 
phenomena  in  tubes  and  circuit  ele¬ 
ments  which  set  a  limit  to  attainable 
amplification  and  includes  chapters  on 
tube  noise  and  microphonics.  Insofar 
as  possible,  throughout  this  volume, 
the  center  of  interest  lies  in  the  tube 
itself  and  external  circuit  elements  are 
discussed  only  to  the  extent  necessary 
for  a  proper  understanding  of  the  ac¬ 
tion  of  the  tube  in  the  circuit.  Thus, 
no  attempt  is  made  to  include  complete 
designs  of  specific  types  of  amplifier 
circuits. 

Both  books  are  clearly  written, 
logically  arranged  and  have  well- 
chosen  and  executed  diagrams.  A  bibli¬ 
ography  of  the  more  important  and 
recent  publications  is  included  at  the 
end  of  each  chapter. 

While  both  books  may  be  highly 
recommended,  the  material  of  the  sec¬ 
ond  volume  is  well  covered  by  several 
American  books.  The  volume  on  tubes 
will  be  useful  to  tube  designers  and 
others  interested  in  an  up-to-date  treat¬ 
ment  of  basic  principles  and  character¬ 
istics  of  tubes.  The  completed  series 
will  undoubtedly  comprise  a  valuable 
set  of  reference  books  on  the  theory 
and  application  of  amplifier  tubes.— 
HAROLD  HEINS 


Electromagnetic  Theory 

By  J.  a.  Stratton,  Associate  Professor 
of  Physics,  Massachusetts  Institute  of 
Technology.  Published  by  McGraw-Hill 
Book  Company,  New  York,  N.  Y.,  19^1. 
615  pages,  116  illustrations.  Price  $6.00. 

This  is  not  a  simple  book,  nor  one 
intended  for  the  engineer  who  has  only 


a  casual  interest  in  the  physical  basis 
of  electromagnetic  phenomena.  In  the 
first  place,  a  working  knowledge  of 
vector  analysis  is  assumed,  including 
familiarity  with  the  symbolism  of 
the  curl  and  the  divergence  of  a  vector, 
use  of  which  is  made  on  the  second 
page  of  the  book.  But  if  these  pre¬ 
requisites  are  available,  the  reader 
will  find  in  the  book  a  refreshing  down- 
to-earth  attitude.  The  mathematical 
symbolism  is  translated,  in  nearly 
every  case,  into  a  physical  picture, 
using  electrical  concepts.  The  develop¬ 
ment  of  the  equations  is  complete  and 
enough  words  are  included  to  make 
following  the  steps  as  easy  as  the 
subject  allows.  But  the  book  is  obviously 
best  fitted  for  the  student  who  has  just 
finished  a  comprehensive  course  in 
vector  calculus. 

The  book  is  thorough,  rigorous,  and 
is  written  by  a  man  used  to  teaching 
the  subject  to  electrical  engineering 
students.  Hence  it  has  a  practical  and 
reasonable  point  of  view  toward  the 
engineering  approach.  While  the  book 
is  an  advanced  text  on  physics,  it  is 
admirably  suited  to  the  mathematically 
prepared  engineer  who  aspires  to  a 
comprehensive  understanding  of  wave 
propagation  effects  and  the  other  mi¬ 
croscopic  aspects  of  electromagnetics. 
The  M.K.S.  system  of  units,  so  useful 
in  translating  from  physical  theory  to 
engineering  practice,  is  employed 
throughout.  The  Chapters  are :  The 
Field  Equations;  Stress  and  Energy; 
the  Electrostatic  Field;  the  Magneto¬ 
static  Field;  Planes  Waves;  Cylindrical 
Waves;  Spherical  Waves;  Radiation; 
and  Boundary  Value  Problems.  Since, 
as  the  author  states,  a  complex  theory 
can  be  learned  only  by  working  prob¬ 
lems,  several  are  appended  to  each 
chapter.  The  book  is  best  used  by 
students  in  school,  but  it  should  prove 
useful  as  a  reference  to  individuals 
who  have  the  proper  mathematical 
background.  It  is  certainly  one  of  the 
outstanding  treatments  of  the  subject 
in  print  today. — ^d.g.p. 


Getting  Acquainted  with  Radio 

By  Alfred  Morgan.  D.  Appleton- 
Century  Co.,  New  York,  f9i0,  285 
pages,  numerous  illustrations.  Price, 
$2.50. 

This  book  by  the  author  of  several 
other  elementary  technical  books  is 
intended  for  the  person  making  his 
first  acquaintance  with  the  science  of 
radio.  As  such  it  is  excellent.  The 
subject  matter  is  developed  in  such  a 
manner  and  from  a  practical  view¬ 
point  so  that  little  trouble  will  be  en¬ 
countered  by  the  average  non-technical 
reader. 

Elementary  theory  is  presented  in 
simple  understandable  language  and  a 
great  number  of  the  components  of 
radio  equipment  are  described.  In¬ 
structions  for  constructing  a  number 
of  simple  receivers  and  transmitters 
are  given. — c.w. 
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WHEN  THE  Sylvania  “Lock-In”  Tube  clicks 
into  its  socket,  it’s  there  for  keeps.  Until 
you  have  a  reason  for  taking  it  out,  the  “Lock- 
In”  connection  will  defy  concussion,  vibra¬ 
tion,  and  shock  that  would  shake  an  ordinary 
tube  loose  in  short  order. 

The  importance  of  this  Sylvania  improve¬ 
ment  cannot  he  over-estimated.  In  tanks, 
armored  cars,  fighting  planes,  battleslii})s,  the 
“Lock-In”  tube  might  well  be  instrumental 
in  preventing  the  kind  of  radio  failure  for 
which  men  pay  with  their  lives. 


In  whatever  position  this  tube  is  mounted  . . . 
upside-down,  sideways,  or  at  any  angle  ...  it 
performs  with  desired  efficiency.  Car  and 
home  sets,  too,  give  unsurpassed  perform¬ 
ance  when  equipped  with  these  Sylvania 
“Lock-In”  Tubes.  Once  again,  Sylvania  has 
made  an  important  contribution  to  the  for¬ 
ward  trend  of  the  Radio  industry. 


Sylvania  Radio  Tube  Division 


500  FIFTH  AVE.,  NEW  YORK  •  EMPORIUM,  PA.,  SALEM,  MASS.,  ST.  MARYS,  PA.,  IPSWICH,  MASS.,  TOUANDA,  PA, 
Also  makers  of  Hygrade  Lamp  Bulbs,  Hygrade  Fluorescent  Lamps  and  Miralume  Fluorescent  Light  Fixtures 
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Punction 


TUBES 


Issue  Page 


2W3  Half-Wave  Rectifier, 

Id,  -  55 

2W3GT  Half-Wave  Rectifier, 


2X2/879  Half-Wave  Rectifier, 

E..  -  4500 

2X3G  Half-Wave  Rectifier, 

Id.  -  125 

2Y2  Half-W  ave  Rectifier,  /a, 

2Z2/G84  Half-Wave  Rectifier, 


An  index  of  all  tubes  listed  in  this  de¬ 
partment  is  presented  as  well  as  new  types 
registered  in  April  and  a  number  of 
older  types 


5T4  Full- Wave  Rectifier,  Aug  40  09 

Id.  -  225 

5U4G  Full-W’ave,  Rectifier,  Sept  40  68 

It.  -  225 

5V4G  Full-Wave  Rectifier,  Nov  40  72 

Id.  -  175 

5W4  Full-Wave  Rectifier,  Jan  41  70 

I„  -  100 

5W4G  Full-Wave  Rectifier,  Aug  40  68 

Id.  -  100 

5W4GT  Full- Wave  Rectifier,  Nov  39  73 

Id.  -  90 

5X3  Full-Wave  Rectifier,  Apr  40  96 

Id.  -  no 

5X4G  Full- Wave  Rectifier,  Sept  40  71 

Id.  -  225 

5Y3  Full- Wave  Rectifier,  Nov  40  64 

Id.  -  125 

5Y4G  Full-Wave  Rectifier,  Sept  40  71 

Id.  -  125 

5Z3  Full-Wave  Rectifier,  Mar  41  81 

Id.  ~  225 

5Z4  Full-Wave  Rectifier,  Nov  40  66 

Id.  -  125 

5Z4G  Full-Wave  Rectifier,  Nov  40  66 

Id.  -  125 

5Z4GT  Full-Wave  Rectifier,  Nov  40  64 

Id.  -  125 

6A3  Power  Amplifier  Triode,  Mar  41  78 

P.  -  3.5 

6A4LiA  Power  Amplifier  Pentode,  May  41  74 

P.  -  1.4 

10  Power  Amplifier  Triode,  June  41  112 

P.  -  1.6 

45  Power  .\mplifier  Triode,  June  41  116 

P.  -  1.6 

46  Double-Grid  Power  Ampli-  June  41  116 
fier,  P.  -  1.25 

47  Power  Amplifier  Pentode,  June  41  1 16 
P,  -  2.7 


Function 


Issue  Page 


1LB4  (GL)  PA  Pentode,  P,  -  0.2  Nov  39  72 

1LC5  (GL)  R-f  Pentode,  sco,  om  *  775  July  40  57 

1LC6  (GL)  Heptode  Converter,  July  40  57 

g.  —  250 

1LD5  (GL)  Diode,  Pentode,  boo,  Oct  40  65 

6-  -  575 

1LE3  (GL)  Triode,  m  -  14.5  June  40  72 

1LH4  (GL)  Diode,  High-mu  Triode,  Jan  40  66 


Filament  Types 
(Dry  battery) 


Function 


Isaiie  Page 


1LN5(GL)  R-F  Pentode,  -  800  Jan  40  64 
1N5G  R-f  Pentode,  Om  “  750  May  40  63 
1N5GT  R-F  Pentode,  gm  ”  750  Feb  40  52 
1N6G  Diode  PA  Pentode,  Feb  40  50 

P.  -  0.1 

1N6GT  Diode.  PA  Pentode,  Dec  39  57 

P.  -  0.1 

lP5G  R-F  Pentode,  too,  gm  ”  8(X)  Feb  40  53 
1P5GT  R-F  Pentode,  rco,  gm  “  800  Dec  39  55 
1Q5G  Beam  Power  Amplifier,  Mar  40  66 
P.  -  0.27 

1Q5GT  Beam  Power  Amplifier,  Feb  40  53 
P.  -  0.27 

1R5  (GB)  Pentagrid  Converter,  Jan  40  58 
g.  -  250 

184  (GB)  Power  Amplifier  Pentode,  Jan  40  58 
P.  -  0.065 

1S5  (GB)  Diode.  Pentode,  gm  “  525  Jan  40  58 
1SA6GT  Voltage  Amplifier  Pentode,  June  41  109 
gm  -  970 

18B6GT  Diode,  Voltage  .\mplifier  June  41  109 
Pentode,  gm  =  665 

1T4  (GB)  R-F  Pentode,  too,  gm  =  750  Jan  40  58 
1T5GT  Beam  Power  Amr^ifier,  Jan  40  62 
P.  =.  0.17 

3A8GT  Diode  Triode  Pentode,  Oct  40  65 
gm  -  750 

3B5GT  Beam  Power  Amplifier,  June  41  109 
P.  =  0.18 

3C5GT  Power  Amplifier  Pentode,  Dec  39  53 
P,  -  0.26 

3LE4  (GL)  PA  Pentode,  P,  =  0.3  Sept  40  66 
3Q4  (GB)  Power  Amplifier  Pentode,  June  41  110 
P,  -  0.24 

3Q5G  Beam  Power  Amplifier,  June  40  72 
P.  =  0.27 

3Q5GT  Beam  Power  Amplifier,  Dec  39  56 
P.  -  0.27 

3S4  (GB)  Power  Amplifier  Pentode,  Jan  41  65 
P.  =  0.18 

4A6G  Twin  TrUxle  PA,  P,  =  1.0  May  40  65 
12A  Detector  .4mplifier  Triode,  June  41  112 

P.  =  0.285 

19  (Xass  B  Power  .Amplifier,  June  41  112 

P.  -  1.6 

22  Screen-Grid  R-F  Amplifier,  June  41  113 

gm  —  10.50 

26  Triode  Amplifier,  fi  «=  8.3  June  41  113 

30  Detector  Amplifier  Triode,  June  41  113 
M  =  9.3 

31  Power  Amplifier  Triode,  June  41  114 
P.  •=  0.375 

32  Screen-Grid  R-F  Amplifier,  June  41  114 
im  =  6.50 

34  Super-Control  R-F  June  41  114 

Pentode,  gm  ”  620 

40  Voltage  Amplifier  Triode,  June  41  115 


Detector  Triode.  p  »  20  May  41  72 

Detector  Amplifier  Triode,  May  41  72 


1A4P  Super-Control  Amplifier,  Nov  40  64 

gm  -  725 

1A5G  PA  Pentode,  P,  •«  0.115  May  40  65 

1A5GT  Power  Amplifier  Pentode,  Feb  40  52 

P.  -  0.1 

1A6  Pentagrid  Convertor,  May  41  74 

0.-300 

1A7Q  Pentagrid  Converter,  May  40  62 

0.-250 

1A70T  Pentagrid  Converter,  Feb  40  53 

0.  -  250 

1B4  R-f  Screen  Grid  Amplifier,  Oct  40  68 

0M  “  650 

1B5/25S  Duodiode,  Triode,  ^  ~  20  May  41  70 

1B7G  Pentagrid  Converter,  Feb  40  54 

0.-350 

1B7GT  Pentagrid  Converter,  Nov  39  73 

O. -350 

1B8GT  Diode.  Triode,  Beam  PA,  Nov  39  72 

P,  -  a21 

1C4  Super-Control  Pentode,  May  41  78 

gm  -  1000 

1C5G  PA  Pentode.  P.  -  0.240  May  40  63 

1C5GT  Power  Amplifier  Pentode,  Feb  40  52 

P.  -  0.24 

1C6  Pentagrid  Converter,  Nov  40  68 

0.  -  325* 

1(?7G  Pentagrid  Converter,  Jan  41  72 

O.  -  325 

1D4  Power  Amplifier  Pentode,  Mar  41  78 

P.  -  0.75 

1D5G  Super-Control  r-f  Amplifier,  Dec  40  65 

0-  -  625 

1D7G  Pentagrid  Converter,  Oct  40  68 

O. -300 

1 D8GT  Diode,  Triode,  PA  Pentode,  Dec  39  57 

P.  -  0.2 

1E4G  Triode.  m  -  14  Mar  40  65 

1E5G  R-F  Pentode,  gm  —  650  Dec  40  65 

1E7G  P.4  Twin  Pentode,  Nov  40  68 

P.  -  0.575 

1F4  Power  Amplifier  Pentode,  Jan  41  65 

P.  -  0.31 

IF5G  Power  Amplifier  Pentode,  Deo  40  65 

P.  =  0.31 

1F6  Duodiode,  Pentode,  Jan  41  65 

gm  —  650 

1F7G(H)  Duodiode.  Pentode,  July  40  57 

gm  —  650 

1F7G{V)  Duo- Diode,  Pentode,  July  40  60 

gm  =  650 

1G4G  Low-mu  Triode.  =  9  Mar  40  69 

1G4GT  Low-mu  Triode.  /i  —  9  Nov  39  69 

1G5G  PA  Pentode.  P.  =  0.55  Aug  40  69 

1G6G  Twin  P.\  Triode  (B),  Mar  40  68 

P.  -  0.675 

1G6GT  Twin  PA  Triode  (B),  Nov  39  69 

P.  =  0.675 

1H4(G)  Triode  Detector  Amplifier,  Jan  41  70 

0»  -  900 

1H5G  Diode,  Triode,  m  =  65  May  40  62 

1H,5GT  Diode,  High  mvi  Triode,  Feb  40  52 


Unipotential  Cathode  Types 


2A5  Power  Amplifier  Pentode,  Mar  41  78 

P.  =  4.8 

2A6  Doudiode,  High-mu  Triode,  Feb  41  68 

M  -  100 

2A7  Pentagrid  Converter,  Mar  41  81 

O.  -  550 

2B6  Direct  Coupled  Triode  PA  May  41  70 

P.  -  4.0 

2B7  Duodifxle.  Pentode,  Apr  41  88 

gm  -  1000 

2E5  Tuning  Indicator  Nov  40  64 

2G5  Tuning  Indicator  Mar  41  80 

6A5G  PA  Triode,  P.  -  3.75  Aug  40  67 

6.46  Class  B  Twrin  Triode,  Nov  40  68 

Amplifier,  g  —  35 

6A7  Pentagrid  (Converter,  Apr  41  87 

0.-550 

6.48  Pentagrid  Converter,  Nov  40  66 

0.-550 

6A8G  Pentagrid  Converter,  Nov  40  66 

0,  —  550 

6A8GT  Pentagrid  Converter,  June  40  74 

O,  —  550 

6AB5  Tuning  Indicator  July  40  58 

6.4B6G  Direct -Coupled  Power  Aug  40  70 

Amplifier,  P,  —  3.5 

6AB7  (M)  R-F  Pentode,  rco,  o«  —  5000  Feb  40  55 

6AC5G  PA  Triode.  P.  =  3.7  July  40  58 

6AC5GT  High-mu  PA  Triode,  June  40  74 

M  =  125 

6AC6G  Direct -Coupled  Power  Aug  40  67 

Amplifier,  P,  —  3.8 

6AC6GT  Triple-Twin  PA.  P»  —  3.6  June  40  72 

6.4C7  (M)  R-F  PentcKle,  sco.  Feb  40  55 

gm  =  9(K)0 

6.4D5G  High-mu  Triode,  g  —  100  Apr  40  96 

6.4D6G  Tuning  Indicator,  May  40  63 

6.4D7G  Triode.  PA  Pentode,  June  40  72 

P.  -  3.2 

6AE5G  Tricxle  Amplifier,  g  =  4.2  Apr  40  94 

6AE5GT  Trifale,  g  —  4.2  Nov  39  73 

6.4E6G  Single-Grid,  Twin  Plate  May  40  64 

Ct)ntrol  Tube 


Detector  .4mplifier  Triode,  June  41  118 


Filament  Types 
(Other  than  dry  battery) 


1H6G  Doudiode  Triode.  0«  —  575  Nov  40  72 

1J5G  P.4  Pentode,  P.  —  0.45  Aug  40  69 

1J6G  Twin  Trhxle  Amplifier,'  Nov  40  72 

P.  -  2.1 

IL.44  (GL)  PA  Pentode.  P.  =  0.115  Jan  40  66 

1L.46  (GL)  Pentagrid  Converter.  Jan  40  64 

0,  =  250 


Half-Wave  Rectifier, 

Id.  =  45 

Power  .4mplifier  Triode, 

P.  =  3.5 

Thyratron 

Half-Wave  Rectifier, 
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INSULATORS 


^^GENERAL^^ 
CERAMICS  COMPANY 


i%ujn  is  a  badly  overworked  word  in  these  days  of  1941  .  .  . 
but  it  still  calls  for  extra  efforts  in  General  Ceramics  plants.  That  is 
one  reason  why  we  have  made  a  number  of  new  friends  in  recent 
months.  Other  reasons  include  increased  plant  facilities;  the  latest 
production  methods,  under  constant  laboratory  control;  and,  finally, 
intelligent  service  backed  by  broad  experience.  Write  for  booklet. 


GENERAL  CERAMICS  COMPANY 

RCA  Building,  New  York  •  Steatite  Division:  Keasbey,  N.  J. 


Function 


Issue  I’aRe 


6AE7GT  Double  Driver  Triode  (com-  July  40  57 

mon  plate),  p  >■  14 

6AF5G  Triode,  p  “  7.4  Feb  40  52 

6AI-'6G  Tuning  Indicator,  May  40  64 

6AF7G  fs  Tuning  Indicator,  Feb  40  51 

6AG6G  PA  Pentode.  P,  -  3.75  Apr  40  96 

6AG7  (M)  Beam  Amplifier,  gm  —  7700  Feb  40  51 

6AH7GT  Twin  Triode,  ^  •  16  Apr  41  84 

6AL6G  Beam  Power  Amplifier,  Nov  39  71 

P.  -  6.5 

6B4G  Triode  Power  Amplifier,  Sept  40  67 

P.  -  3.2 

6B5  Direct-Coupled  PA,  Nov  40  64 


TWO  LIDS  THAT 
TEACH  A  LESSOH 


6B6C1 


Duplex-Diode  High-mu  Oct  40  68 

Triode,  m  “  100 

Double  Diode.  Pentode.  Mar  41  79 

im  ~  1125 

Duodiode  Penttxle,  Sept  40  69 

Qm  -  1325 

Duodiode  Pentode,  Sept  40  68 

Urn  -  1125 

Duodiode.  Pentode,  rco,  July  40  57 

I/-  -  1325 

Detector  Amplifier  Triode.  Jan  41  72 


6B8G 


6C5  (G)  Detector  Amplifier  Triode,  Jan  41  72 


6r5GT 

6C6 


Triode.  m  -  20  Dec  39  53 

Triple-Grid  Detector  May  41  76 

.\mplifier,  aco,  gm  ~  1225 
Duo-Diode  Triode  m  ■■  20  May  41  73 

Double,  Tri<xle,  a  ~  36  Aug  40  69 

Power  Output  Triode,  May  41  73 


I#  The  test  lid  at  left  was  filled  with  a  good  grade 
of  ordinary  insulating  varnish  (linseed  and  china- 
wood  oil  base),  the  test  lid  at  right  with  HARVEL 
612-C,  the  sensational  phenol-aldehyde  synthetic  resin 
base  insulating  varnish  made  from  Cashew  Nut  Shell 
Liquid.  The  lid  with  ordinary  varnish  was  baked  for 
two  weeks  at  220’ F,  but  the  lid  with  HARVEL  612-C 
varnish  was  only  baked  for  sixteen  hours.  Then  they 
were  each  cut  in  half — and  look  at  what  happened! 

The  Lesson:  HARVEL  612-C,  curing  by  polymeriza¬ 
tion,  is  not  dependent  upon  "oxidation”  but  sets  com¬ 
pletely  dry  throughout  irrespective  of  the  thickness  of 
its  application.  Ordinary  varnishes,  which  dry  mainly 
by  "oxidation,”  set  on  the  surface  but  usually  leave  the 
interior  wet  or  tacky.  Thus,  HARVEL  612-C  gives  bet¬ 
ter  protection,  especially  in  deep  windings  as  in  the 
armature  shoWn  below,  and  can  be  applied  far  more 
rapidly  in  multiple  coats  by  allowing  merely  a  brief 
bake  between  dips  and  a  single  final  bake  of  the  com¬ 
pletely  treated  winding. 

^1^  HARVEL  612-C  cannot  soften  or 

— _ _  throw  out  and  when  cured,  it  is 

neither  affected  by  acids,  nor  dis- 
integrated  by  mild  or  concentrated 
alkali  solutions.  It  is  highly  re- 
sistant  to  transformer  and  lubricat¬ 
ing  oil  and  maintains  its  insulating 
qualities  at  elevated  temperatures  far  better  than  ordi¬ 
nary  varnishes.  It  may  be  applied  in  any  of  the  usual 
ways  and  because  of  its  excellent  dip-tank  stability, 
there  is  no  storage  loss. 

A  new  folder,  outlining  in  deuil  the  characteristics 
of  HARVEL  612-C  is  yours  for  the  asking.  Write 
Dept.  106  for  this  folder  or  for  consultation  on  your 
specific  requiremeats. 


6D5  (G)  Power  OiitRut  Triode, 


6D6  Triple-Grid,  Su|>er-Control  Mar  41  80 

.\mplifier,  gm  “  1600 

6D7  Triple-Grid  Detector  Ma>  41  73 

.\mplifier,  aco,  gm  •  1225 

6D8G  Pentagrid  Converter,  Sept  40  69 

"  550 

6E)5  Electron  Ray  Tube  Oct  40  66 

6E6  Double  Triode  Power  Jan  41  66 

.\mplifier,  P»  —  1.6 

6E7  Triple-Grid,  Su|>er-Control  May  41  72 

.\mplifier,  gm  ~  1600 

6E8G  fa  Triode-Hexode.  g  —  630  Dec  39  .53 

6F5  High-mu  Triode,  m  “  100  Nov  40  70 

6F5GT  High-mu  Triode,  m  “  100  June  40  76 

6F6  Powrer  .\mi4ifier  Pentode,  Jan  41  66 

P.  -  3.2 

6F6  (G)  Power  .\mplifier  Pentode,  Jan  41  66 

P.  -  3.2 

ere  (GT)  PA  Amplifier.  P.  -  3.2  Mar  40  62 

6F7  Ix)w-mu  Triode,  R-F  May  41  70 

Pentode,  gm  “  1100 

6F8G  Twin  Triode  .\mplifier,  July  40  60 


PA  Pentode,  P,  —  1.1  July  40  58 

Single  Diode,  Jan  40  66 

Tuning  Indicator  Aug  40  70 

Twin  Dicxle  Nov  40  70 

Twin  Di<Kle  Nov  40  70 

Double  Diixle  June  40  78 

Double  Diode  Pentode.  De<‘  39  57 

g„  -  2400 

Detector  .\iii)>iifier  Triode,  July  40  57 


6G6G 

6H4GT 

6H5 

6H6 

6H6G 

6H6GT 

6H8G  fs 


6J5  (G)  Deter'tor  .\mi.lifier  Triode.  Jan  41  71 


6J5GT 


Dete<-tor  Triode  .Amplifier,  June  40  78 


6J7  Triple-Grid  Dete<*t<ir  Nov  40  70 

.\mplifier,  gm  “  1225 

6.T7G  Triple-Grid  Detector  Nov  40  70 

Amplifier,  gm  =  1225 

6J7GT  Triple-Grid  Detector  June  40  80 

.\mplifier,  gm  “  1225 

6J8G  Triode-Heptode  Converter,  July  40  58 

g.  -  290 

6K5  (G)  High-mu  Triode.  “  “0  Jan  41  71 

6K5GT  High-mu  Triode,  m  “  ”0  June  40  80 

6K6G  P.\  Amplifier  Pentode,  Sejtt  40  67 

P.  -  3.4 

6K6GT  PA  Pentrsde.  P,'  =  3.4  June  40  80 

6K6  (MG)  Power  Amplifier  Pentode,  Oct  40  (>8 

P.  -  3.4 

6K7  Triple-Grid,  Smser-Control  Jan  41  68 

Amplifier,  rco,  g„  •«  1450 

6K7  (G)  Triple-Grid,  Suiser-Control  Jan  41  68 

Amplifier,  rco,  gm  =  14.50 

6K7GT  Triple-Grid  Super-Control  June  40  80 

.Amplifier,  rco,  gm  =  14.50 

6K8  Triode-Hexode  Converter,  July  40  60 

g,  =  350 

6K8G  Triode-Hexode  Converter,  May  40  64 

ff.  =  3.50 

6K8GT  Triode-Hexe.de,  (/.  =  350  Feb  40  55 


IR¥niCT<»f,  NSW  4ERSET,  U.  S.  A. 

PLANTS  AT  IRVINGTON,  N.  J.  and  HAMILTON,  ONT.,  CAN. 
Rapresantotlves  In  20  Principal  Citiaa 
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OM  introduced  the 
Cell^the  first  commer- 
ictical  dry-disc  photo-cell 


Today  •  •  •  weston  introduces  a  noteworthy 


ADVANCE  IN  IHL  ART  .  .  .  PHOTO-CELLS  WITH  CON¬ 


TROLLED  CHARACTERISTICS  TO  MEET  SPECIFIC  NEEDS! 


Looking  back  to  1931... we  see  dimly  lighted  factories, 
and  children  straining  precious  eyes  in  poorly  lighted 
schools  and  homes  .  .  .  our  busy  streets  too  often  left 
unlighted  during  storms,  or  during  the  dangerous  period 
at  dusk  .  .  .  photographers  still  guessing  at  exposure, 
and  color  matching  still  /n{5trusted  to  the  human  eye. 

But  in  that  year,  Weston  gave  to  industry  the  Pho- 
tronic  Cell . . .  the  first  commercially  practical  dry-disc 
photo-cell.  Practical,  because  it  was  permanent  in  cali¬ 
bration  .  .  .  required  no  outside  power  source  .  .  .  gen¬ 
erated  sufficient  current  even  at  low  light  levels  to 
operate  measuring  instruments  and  relays  .  .  .  and 
IM>ssessed  a  spectral  response  which  included  that  of 
the  human  eye.  All  the  characteristics  requisite  for  a 
direct-reading  illumination  meter  ...  a  foolproof  ex¬ 
posure  meter  ...  an  automatic  light  control  system  . . . 
a  photelometer  for  directly  indicating  blood  character¬ 
istics. 

All  these,  and  many  more  noteworthy  developments 
closely  followed  the  introduction  of  the  Photronic  Cell. 
Thus  today  we  enjoy  better  seeing  and  better  sight,  in¬ 


creased  safety,  better  health  . . .  and  industry  controls 
many  processes  better  and  at  lower  cost  .  .  .  thanks  to 
the  practical  and  permanent  characteristics  of  this  un¬ 
failing  electric  eye. 


And  !Sotc—a  ISew  Service  in  Photo-Cells 


As  the  pioneers  and  leading  producers,  Weston  intro¬ 
duces  a  new  service  in  dry -disc  photo-cells . . .  the  result 
of  a  decade  of  continuous  cell  production,  and  research 
in  photo-cell  design.  It  includes  cells  of  various  shapes 
and  sizes,  with  fatigue  practically  eliminated,  and  with 
output,  spectral  response  and  other  characteristics  con¬ 
trolled  to  fit  the  need.  With  this  new  service,  the 
American-made  Photronic  Cell  ushers  in  a  new  decade 
of  progress  in  which  even  greater  utilization,  and 
greater  benefits  can  be  expected  from  the  dry-disc 
photo-cell.  W^eston  Electrical  Instrument  Corporation, 
618  Frelinghuysen  Avenue,  Newark.  New  Jersey. 


*PH()TRONIC—A  repixtered  trademark  desip- 
natinp  the  photoelectric  cells  and  photoelectric 
devices  manufactured  exclusively  by  ^  eston. 


•  Laboratory  Stondorcii  . . .  Procition  DC  and 
Portablo*  .  .  .  ln*trvmont  Troncformort 
...  Sonsitivo  lolayt  .  .  .  DC,  AC,  and 
Ttiormo  Switchboard  and  Panol  Instnimonts. 


WESTON 


Spociolicod  To«t  Eqwipniont . .  .  Light 
Moatwromont  and  Control  Dovicos  . . . 
Expocuro  Motor*... Aircraft  ln»trumont«... 
Eloctric  Tachomotort . . .  Dial  Thormomotors. 


Fully  Eleetro^Magnetiv' 

CIRCUIT  BREAK^ 


.tidily  k"^  co-ip."***- 


tlA  Radio  Traiwmi*'" 


Radio  Tran»nii«*»'’ 


Raii  H®***®  Tra"*""'*"' 


Rdprlifi^^  T**^* 

/or  Prolrrlion  o/  Kecuj 


#  Smallf  compact,  built' 
in  overload  protection. 

#  Instantaneous  open¬ 
ing  on  short  circuits. 

#  Delayed  trip  permits 

harmless  overloads  of 
short  duration.  i 

#  Breaker  also  serves  as  li 

switch  to  provide  11 
simple  and  effective  Ih 
control  circuit.  L 

#  Available  in  all  rat-  jf<L 

ings  from  50  milli-  ly, 
amperes  to  50  am- 
peres.  j^M 


#  Breakers  increase  life  of  tultes; 
cut  down  frequent  and  expensive 
replacements;  reduce  costly  and. 
at  times,  dangerous  interruptions 
of  service. 


#  Consult  lleinemann  engineers  on 
any  problem  of  circuit  protection. 


Send  for  Catalog  40 
shotving 
Complete  Line 


Type 


Function 


Issue  Page 


6L5G 

Detector  Amplifier  Triode, 

Sept  40 

68 

M  -  17 

6L6 

Beam  Power  Amplifier, 

P.  -  10.8 

Jan 

41 

71 

6L6  (G) 

Beam  Power  Amplifier, 

P.  -  10.8 

Feb 

41 

68 

6L7 

Pentagrid  Mixer  Converter,  Oct 

40 

66 

a,  -  375 

6L7  (G) 

Pentagrid  Mixer  Converter,  Jan 

41 

71 

0.  -  375 

6M6G 

PA  Pentode,  P.  —  4.4 

Apr 

40 

96 

6M8GT  fs 

Diode,  Triode.  Pentode, 

Om  -  1900 

Nov 

39 

72 

6N5 

Tuning  Indicator 

Sept  40 

67 

6N6 

Dynamic  Coupled  PA, 

Sept  40 

68 

P.  -4 

6N6  (MG) 

Dynamic  Coufled  PA, 

P.  -  4 

Oct 

40 

70 

6N7GT 

Twin-Triode,  s  **  35 

Nov 

40 

64 

6N7  (MG) 

Twin  Triode  Amplifier, 

P.  -  10 

Oct 

40 

70 

6P5G 

Detector  Amplifier  Triode, 
(t  “  13.8 

July 

40 

57 

6P5GT 

Triode,  s  ••  14 

Feb 

40 

54 

6P7G 

Low-mu  Triode,  R-F 

May  41 

74 

Poitode,  0a  —  1 100 

6P8G 

Triode-Hexode  Converter, 
0.  650 

Apr 

40 

92 

6Q6G 

Diode,  High-mu  Triode, 

Sept  40 

67 

M  -  65 

6Q7 

Double-Diode,  High-mu 
Triode,  /*  —  70 

Feb 

41 

68 

6Q7GT 

Duodiode,  High-mu  Triode,  June  40 

80 

M  -  70 

6Q7  (MG) 

Duplex  Diode,  High-mu 
Triode.  >»  —  70 

Oct 

40 

69 

6R6G 

R-F  Pentode,  roo,  Om  —  1450  July  40 

59 

6R7G 

Double  Diode,  Triodt , 

M  —  16 

Nov 

40 

68 

6R7GT 

Double  Diode.  Triode. 

M  ™  16 

Dec 

39 

53 

6R7  (M) 

Double  Diode.  Triode, 

M  —  16 

Oct 

40 

70 

6S5 

Tuning  Indicator 

Aug 

40 

66 

6S6GT 

R-F  Pentode,  roo,  0a  ™  4000  Apr 

40 

88 

6S7 

Triple-Grid  Super-Control 

July  40 

60 

Amplifier,  rco,  0a  1750 

6S7G 

Triple-Grid,  Super-Control 

1  Sept  40 

67 

Pentode,  rco,  0a  —  1750 

6SA7 

Pentagrid  Converter, 

0.  -  450 

Apr 

40 

92 

6SA7GT 

Pentagrid  Converter, 

0.  -  425 

Feb 

40 

55 

6SC7 

Twin  Triode  Amplifier, 

M  -  70 

Apr 

40 

93 

6SD7GT 

R-F  Pentode,  eemi-roo. 

June“40 

72 

0a  -  3600 

6SE7GT 

R-F  Pentode,  SCO,  0a  —  3400  June  40 

74 

6S1'5 

High-mu  Triode,  n  —  100 

Apr 

40 

93 

6SF5GT 

High-mu  Triode,  m  —  100 

Jan 

40 

64 

68F7  (M) 

Diode,  Pentode,  rco. 

May  41 

69 

0a  -  2050 

6SG7 

R-f  Pentode,  semi-rco, 

0a  -  40C0 

Apr 

41 

86 

6SJ7 

R-F  Pentode.  SCO,  0a  —  1650  Apr 

40 

93 

6SJ7GT 

R-FPentode,  scr>,  0a  —  1650  Jan 

40 

60 

6SK7 

R-F  Pentode,  rco,  0a  —  20(X)  .4pr 

40 

93 

6SK7GT 

R-F  Pentode,  rco.  0a  —  1650  Jan 

40 

60 

6SN7  GT 

Twin  Triode,  m  —  20 

May  41 

69 

6SQ7 

High-mu  Triode,  Double 
Diode,  n  >«  100 

Apr 

40 

93 

6SQ7G 

Double  Diode.  High-mu 

Nov 

39 

73 

Triode,  ^  —  100 

6SQ7GT 

Double  Diode.  High-mu 

Jan 

40 

60 

Triode,  m  —  100 

68R7  (M)  Duodiode,  Triode,  m  —  16  June  40  72 
6SS7  (M)  Voltage  Ampli&er  Pentode,  June  41  110 

ffm  —  18o0 


6T5 

Tuning  Indicator 

July  40 

60 

6T7G 

Duodiode.  High-mu  Triode,  Aug  40 
M  -  65 

68 

6U5-6G5 

Tuning  Indicator 

Aug  40 

66 

6U6GT 

Beam  Power  Amplifier, 

P.  -  5.5 

Aug  40 

65 

6U7G 

Triple-Grid  Sui>er-Control 
Amplifier,  0a  —  1600 

Sept  40 

70 

6V6 

Beam  Power  Amplifier, 

P.  -  4.5 

July  40 

58 

6V6G 

Beam  Power  Amplifier. 

P.  -  4.5 

Aug  40 

68 

6V6GT 

Beam  Power  Amplifier, 

P.  -  4.25 

Nov  39 

69 

6V7G 

Duodiode  Triode, 

P.  -  0.350 

Sept  40 

70 

6W5G 

Full-Wave  Rectifier. 

It,  -  90 

Aug  40 

68 

6W6GT 

Beam  Power  Amplifier, 

P.  -  3.3 

Dec  39 

55 

6W7G 

Triple-Grid  Detector- 
Amplifier,  SCO,  0a  1225 

July  40 

60 
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FOR  TODAY^S 
OFTSTAIVRIIVi; 

AIVTEIVI¥A 

ACHIEVEMEAT!^ 


lacked  by  fh*  coaviefion  fhat  a 
batter  job  can  be  dene  than  has 
ever  been  done  before,  John  E. 
Lingo  &  Sen,  Inc.  is  accomplishing 
ontstanding  resnlts  in  the  design* 
ing  and  constrnction  of  AM  and 
FM  radiators  that  set  new  per¬ 
formance  standards  for  the  broad¬ 
casting  industry.  Improved  designs 
and  exclusive  patented  features 
are  responsible  for  their  high  effi¬ 
ciency,  unexcelled  stability  and 
low  maintenance  costs. 

As  a  result,  for  service  and 
economy,  LOOK  TO  LINGO! 


LINGO  FOR  AM 

VERTICAL  RADIATORS 

To  Increase  Station  Efficiency  and  Lower 
Cost  of  Antenna  Maintenance  .  .  . 

Solid  facts  and  figures  are  available  to  you  on  nunnerous 
Lingo  Vertical  Tubular  Steel  Radiators  now  in  service 
throughout  this  country  and  Canada.  The  widespread  appli¬ 
cation  and  increasing  acceptance  of  Lingo  "Tube"  Radiators 
are  your  assurance  and  proof  that  you  can  expect  and  get 
a  full  dollar's  worth  of  performance  for  every  dollar  you 
invest.  Buy  on  the  basis  of  proved  performance  and  enjoy 
the  benefit  of  Lingo’s: 

•  Moderate  initial  cost  •  Exceptional  biqh  etHeiency 

•  Low  maintenance  cost  •  Unexcelled  stability 

•  Five-year  insurance  protection. 

•  Single  responsibility  for  constructing  and  erecting. 

Our  engineering  tfaff  will  be  pleased  to  supply  you  with 
technical  details  as  they  apply  in  your  own  case — without 
obligation,  of  course.  In  writing  please  state  location,  power 
and  frequency  of  station. 

LINGO  FOR  FM 

TURNSTILE  RADIATORS 

Already  Installed!  Already  Proved!  Now 
Available. for  Your  Particular  Use  .  .  . 

Here  is  the  first  and  only  Frequency  Modulation  antenna  of 
its  kind  in  the  radio  industry!  The  new,  improved  design  is 
another  step  in  Lingo's  policy  of  leading  in  FM  antenna 
development.  This  new  turnstile  antenna  is  the  result  of 
years  of  research  and  development.  These  features  are 
important: 

•  Autenua  radiates  a  horixontal  polariMd  signal  with  uniform 
circular  Held  pattern. 

•  Antenna  ore  custom  built,  and  factory  adjusted  to  the  operat¬ 
ing  frequency,  making  no  held  adjustments  necessary. 

•  Improved,  simplified  metkod  of  feeding  and  coupling. 

•  Turnstile  elements  fed  by  coaxial  lines,  no  open  turnstile  wires 
used.  Only  one  main  transmission  line  required.  Only  two  lines 
used  between  layers  of  elements. 

•  Available  with  2,  4,  A,  8  or  10  layers  of  turnstile  elements 
depending  upon  desired  gain. 

Quotations  now  for  stations  up  to  50  KW.  include  essential 
steel  mounting  pole,  turnstile  elements,  coupling  equipment, 
transmission  lines  feeding  the  elements,  etc.  (Climbing  steps, 
lighting  equipment  and  sleet  melting  units  are  also  available 
as  optional  equipment.)  Write  today  for  complete  facts  and 
please  indicate  your  proposed  frequency,  power  and  location. 


JOHN  E.  LINOO  A  KON.  INT.  Dvpt.  4  A.TIOKN.  N.  .1. 
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6X5  Full-Wave  Rectifier,  Nov  40  72 

It.  -  70 

6X5GT  Full-Wave  Rectifier,  June  40  76 

li.  -  70 

6X6G  Tuning  Indicator  Aug  40  66 

6Y5  Full-Wave,  High-Vacuum  June  41  III 

Rectifier, ”  50 

6Y60  Beam  Power  Amplifier,  July  40  00 

P.  ~  6.0 

6Y6GT  Beam  Power  Amplifier,  Jan  40  62 

P.  -  3.6 

6Y7G  Double  Triode  PA.  P,  -8.0  Aug  40  67 

6Z.>  Full-Wave,  High-Vacuum  June  41  111 

Rectifier, —  60 

6Z6  (MG)  Full-Wave  Rectifier.  Oct  40  68 

lie  -  50 

6Z7G  Ta’in  Triode  P«»wer  Jidy  40  .59 

.\mplifier,  P,  —  2.2 

6ZY5G  Full-Wave  Rectifier,  July  40  57 


Savan  •  inch  Bakalila 
cooM  laatrufBaat  with 
long  (6  inch)  aeola. 


Tha  popular  Bakalita 
caaa  3''  paaal  inatru- 
aaant. 


Tha  3’’.  “suriaea 
aouating"  Bakalita 
oaaa  iaatruaant. 


7A4  (GL)  Triode,  m  -  20  Feb  40  54 

7.\5  (GL)  Poa-er  .Amplifier  Pentorle,  Jan  40  66 

P.  -  1.9 

7A6  (GL)  Duodiode  May  40  63 

7.A7(GL)  R-F  Pentode,  roo.(7«  -2000  Apr  40  95 

7.A7  (I.M)  R-F  PentcHle.  rco,  0«  -  2000  N<iv  39  75 

7.A8  (GL)  Octode  Converter,  g,  —  600  May  40  63 

7B4  High-mu  Triode,  M  ••  100  Mar  40  63 

7B5  (GL)  Power  .Amplifier  Pentode,  Mar  40  69 

P,  -  3.4 

7B5  (LT)  PA  Pentode.  P,  -  4.5  May  40  60 

7B6  (GL)  Double  Dhale,  High-mu  Mar  40  67 

Triode,  ft  —  100 

7B6  (LM)  Duo-Dio*le,  High-mu  May  40  60 

Triode,  n  —  100 

7B7  (GL)  R-FPento«le,rw),0«  -  17(K)Apr  40  95 
7B8  (GL)  Pentagrid  Converter.  Mar  40  66 

Qt  —  550 

7B8  (LM)  Pentagrid  Converter,  May  40  *>0 

g,  -  550 

7C5  (GL)  Beam  Power  Amplifier,  Mar  40  *>6 

P.  -  4.25 

7C5  (LT)  Beam  Power  .Ami  lifier.  May  40  61 


'"STrument  cost? 

I T  “  “ 

men,  Ae  finer  the 

I  once  could  be  said  ,ho,  ,“e  ffnet 

bridg4^ 

mstrumenta  that  cost  no  more  "  fc 
e  terms  we  did  this  by  stand 

and  passing  on  to  you  the 
production  economies  effected  bv 
the  standardization.  ^ 

N^^"°  Instrument. 

wmV.  out. 

e'^rySrd^'rone™*""*" 

«on  Will  convince^you'^S'atTC  , 


Porticulazlr  compact  2“  iaatruaant 
with  narrow  Qomgad  aatol  oaaa. 


Strictly  aodMa  ia  tlua  3"  raeton- 
gulor  Bok^Ma  oaaa  inatiumant. 


7C6GL  Duo-Diode,  Triode.  M  —  1(K». Apr  40  95 

7C7  (GL)  R-F  PenttKle,  0.  -  1300  Feb  40  .56 
7E6  (GL)  Dotible  Diode.  Triode,  Feb  40  51 


7E7  (GL)  Double  Ditale,  Pentode,  Dec  39  .55 

0.  -  1300 

7F7  (GL)  Dinible  Triode.  Dec  39  .55 

0w  =  2(1600) 

7G7/1232  R-F  Pentode,  eco.  Mar  40  *>3 

0SI  ■■  4.500 

7H7  (GL)  R-F  Pentorle  j>emi-rco,  Oct  40  6.5 

gm  -  3800 

7J7  (GL)  Triode-Hexode  Converter,  Nov  39  69 
0,  -  310 

7L7  (GL)  R-F  PenttKle,  Bcn.0w  -  3100  May  40  60 

7N7  (GL)  rKmble  Triode.  g  -  20  June  40  74 

707  (GL)  Pentagrid  Converter,  Nov  39  71 


Aaoear  rHaftnctlva  Bakalita 
coaa  riaatan  in  a  4Vii*’  rac- 
tonguicir  iaatruaant. 


7Z4  (GL)  Full-Wave  Rectifier,  Feb  41  67 

Id.  -  300 

WD-11  Triode  Detector  .Amplifier,  Mar  41  77 

ft  —  6.6 

WX-12  Tritide  Detector  Amplifier,  Mar  41  77 

ft  -  6.6 

12.A5  Power  -Amplifier  Pentode,  .Apr  41  86 

P.  -  3.4 

12A6  (M)  Beam  Power  Amplifier,  Dec  39  51 
-  2.5 

12.A7  Half-Wave  Rectifier,  I’ower  June  41  112 

Amplifier  Pentode, 

P,  -  0  .V> 

12.A8G  Pentagrid  Converter.  Jan  40  62 

g,  —  5.50 

12A8GT  Pentagrid  Converter,  Mar  40  69 

g,  —  500 

12AH7GT  Twin  Tritale.  g  -  16  Apr  41  84 

12B6  (M)  Diode.  High-mu  Tritale,  8ept  40  66 

g  -  100 

12B7  (GL)  R-F  PenttKle.  rco,  0w  —  2000  Dec  39  .55 

12B7  (ML)  R-F  Pentode,  rco,  0i»  —2000  Nov  39  71 
12B8C.T  TritKle,  Pentode,  0w  -  1800  Mar  40  65 

12C8  (M)  Dtmble  Diode  Pentode,  Mar  40  65 
gm  -  1325 

12E.5GT  TritKle,  g  -  14  Nov  39  70 

12F5GT  High-mu  Triotle,  g  —  100  Mar  40  66 

12G7G  Double  Diode,  High-mu  Feb  40  i'l 

Tritale,  g  —  70 

12.I5G  Tritxle,  g  -  20  Feb  40  53 

12J7G  R-F  PenttKle,  eco,  gm  “  1225  .Apr  40  88 

12J7GT  R-F  Pentode,  ttco,  0«  -  1225  Mar  40  67 

12K7G  R-F  PenttKle,  rco.  0m  —  16,50  Jan  40  67 

12K7GT  R-F  Pentode,  rco.  0m  -  1450  Mar  40  67 


Compute  Informafh 


Baouty  and  graea — long 
aoala  with  eoa^>actnaaa 
in  Ihit  BokalUa  oaaa  AVj" 
.  InstnaMnt. 


^  Naat  duplax  datdgn  for  liaitad 

^  moacm  rTmlram—ita 


Staapaoa  cdrcroft  inatruaoBt  in  tha 
lamillar  "Army  and  Nary"  Coaa. 


SIMPSON  ELECTRIC  CO. 

5212  Kinzie  St,  Chicago,  Ill. 
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NOW— As  Always . . . 

STHGKPOLE  CARBON  COMPANY 

PHSPAKID  FOR  DtFlNSt 

with  necessary  personnel  and  facilities 
to  develop  special  ideas  and  new  designs  for 

★  FIXED  RESISTORS  -k  VARIABLE  RESISTORS 
★  TOGGLE  SWITCHES  k  SLIDE  OPERATED  SWITCHES 
k  ROTARY  INDEX  SWITCHES  k  POWDERED  IROH  CORES 

and  other  units  or  sub-assemblies  acceptable  to 
communications  branches  of  the  U.  S.  Services 


★  ★ 


LITTLE  BUT  TOUGH! 

Tb«  Staekpel*  Med«l  SS-12 
Fear  Pole,  Doable  Threw 
SLIDE  SWITCH 
is  bat  oae  of  fho  moof 
aiedeis  adaptablo  to  all 
small  elreolft. 

WRITE  TODAY 
FOR  SAMPLES  A  PRICES 


Stackpi)le  is  ready  a^ain  to  answer  the  call,  and  to  serve 
the  needs  of  American  Industry.  Our  complete  facilities  are 
available  for  cooperation  with  national  defense  activities  and 
the  development  of  various  types  of  small  units  for  use  in 
radio  equipment  for  the  various  communications  branches  of 
the  United  States  Services.  Available  now  for  immediate 
delivery  are  the  various  units  listed  above,  in  addition  to  new 
products  that  can  he  developed  to  meet  the  varied  requirements 
of  particular  equipment  designs.  Because  of  our  extensive 
experience,  Stackpole  engineers  have  accumulated  a  vast  fund 
of  knowledge  with  which  to  meet  your  problems  involving 
Switches,  Resistors,  Iron  Cores,  etc.  This  technical  data  is 
yours  for  the  asking.  Consult  us  withput  obligation. 


MAY  WE  DISCUSS  YOUR  DEFENSE  PROBLEMS  WITH  YOU?  Our  engineers 
will  be  glad  to  go  into  full  details.  This  service  is  yours,  of  course,  without  obligation. 


A READY  TO  HEIP^ 
\AMiRICA"B£PREPAR€0*' 
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AEROVOX  CORPORATION 

Neiu 


TYPE 


FUNCTION 


ISSUE  PAGE 


12K8GT  Triod«*-Hexf>de  Converter,  Nov  39  75 
fi,  -  350 

12K8  (M)  Triode-Hexode  Converter,  Dec  39  52 
0.-350 

12Q7GT  Double  Dir>de,  Hiirh-mu  Mar  40  68 
Triode,  >4—70 

12SA7G  PentaKTid  Converter,  Apr  40  88 
0.-380 

128A7GT  Pent  ayrid  Converter,  Feb  40  51 

0.  -  450 

12SA7  (M)  Penta^rid  Converter,  Mar  40  64 

0.  -  450 

12SC7  (M)  Twin  Triode.  /•  “  70  Mar  40  64 
12SF5  (M)  HiKh-mu  Triode,  m  “  100  Nov  39  75 
128F5GT  HiKh-mu  Triode,  m  “  100  Jan  40  64 
12SF7  (M)  Diode,  Pentode,  rco.  May  41  69 

am  -  2050 

12SG7  R-F  Pentode,  semi-rco,  Apr  41  86 
0.  «  4000 

128J7GT  R-F  Pentode,  aco,  Jan  40  60 

am  -  1650 

128J7  (M)  R-F  Pentode,  SCO,  0«  —  16,50  Mar  40  64 
12SK7GT  R-F  Pentode,  rco,  0m  —  16.50  Jan  40  64 
128K7  (M)  R-F  Pentode,  rco,  0m  -  2000  Mar  40  64 
12SN7GT  Double  Triode,  m  “  20  June  41  110 
12SQ7GT  Double  Diode,  High  —  mu  Jan  40  60 
Triode,  n  —  100 

12SQ7  (M)  Double  Diode,  High-mu  Mar  40  64 
Triode,  n  —  100 

12SR7  (M)  Double  Diode,  Triode,  Dec  39  51 


12Z3  Half-Wave  Rectifier,  Apr  41  86 

14.-55 

14A4  (GL)  Triode,  m  -  20  Dec  40  63 

14A5  (GL)  Beam  Power  Amplifier,  Dec  40  64 

P.  -  2.5 

14B6  (GL)  Duo-Diode,  High-mu  May  40  58 

*  Triode,  M  ”  100 

14B8  (GL)  Pentagrid  Converter,  Dec  40  64 

O.  -  .5,50 

14C5  (GL)  Beam  Power  Amplifier,  Dec  40  63 

P,  -  5.5 

14C7  (GL)  R-F  Pentode,  sco,  Dec  40  64 

0m  —  1575 

14E%  (GL)  Duo-diode,  Medium-mu  Jan  41  65 
Triode,  /i  —  16 

14E7  (GL)  Duodide,  Pentode,  June  41  111 

0m  -  1300 

14H7  (GL)  R-F  Pentode,  semi-rco,  Oct  40  65 
0m  -  3800 

14 J7 fs(GL)  Tri»¥le-Hexode  Converter,  Nov  39  71 
rco,  0,  —  310 

14Q7  (GL)  Heptode  Converter,  May  40  58 

O,  -  450 

14R7  (GL)  Duodiode,  Pentode,  rco.  May  41  69 

0m  -  3200 

15  R-F  Pentode,  0m  —  7,50  June  41  112 

18  Power  .4m|>lifier  Pentode,  Apr  41  87 

P,  -  3.2 

20  Power  Amplifier  Triode,  Feb  41  70 

P,  -  0.11 
20G8  fs  (GM) 

Triode-Heptode  Converter,  Nov  39  75 
0.  -  270 

24A  Screen  Grid  R-F  Amplifier,  June  41  113 

0m  •  1050 

25A6  G  Power  Amplifier  Pentode,  Apr  41  86 


Stack- mounting  mica  capacitor*  in  eo- 
ramic  catot  with  catt-aiumlnum  tormi- 
nai  top  and  bottom,  for  various  trans¬ 
mitting  appilcations  such  at  grid, 
piato-biocking,  coupiing,  tank,  and  by- 
patting  functions,  in  five  difloront 
siMt.  Widest  choice  of  capacities  and 
voitages.  A  doOnito  "tpeciai"  now 
become  a  standard  item  at  reduced 


Bakeiite-case  mica  capacitors  to  han- 
die  elevated  voltages  and  higher 
current  ratings.  Precision-built  mica 
sections.  vacuum-imp.  egnated  and 
surrounded  by  low-lost  filler  In  a  one- 
piece  molded  bakelite  cate.  Permanent 
protection  against  moisture.  In  stand¬ 
ard  brown  bakelite  cases  and  alto  in 
low-lost  (yellow)  BM262  bakelite. 
Wide  choice  of  capacities  and  working 
voltages.  Handy  listings  indicating 
maximum  current  at  four  papular  high 
frequencies. 


Alto  mica  capacitors  in  various  metal 
cates  and  tulphur-dlled.  Molded-in- 
bakelite  units  in  many  types  of  cates, 
mountings,  terminals,  voltages,  capaci¬ 
ties. 


*  Until  recently  these  extra-heory-duty  or  so- 
called  commercial-grade  capacitors  in  mico.  oil- 
filled.  plug-in  electrolytics  and  paper,  and  other 
types  were  "special"  or  made  to  order  for  Gov¬ 
ernment  services,  communication  companies,  and 
builders  of  quality  equipment. 


Oil-Slled  capacitors  in  widest  range  of 
can  designs,  terminals,  mountings. 
High-voltage  capacitors  in  round  and 
rectangular  cant,  in  ratings  up  to  7500 
V.  D.C.W. 


Aerovox.  however,  has  made  these  types  stand¬ 
ard  items,  in  regular  and  therefore  economical 
production,  available  to  you  at  reduced  cost,  as 
a  result  of  meeting  the  great  and  growing  de¬ 
mand  for  extra-heavy-duty  capacitors.  And  the 
giant  Aerovox  plant,  humming  day  and  night, 
assures  you  of  more  than  ample  production  ca¬ 
pacity  to  take  care  of  your  capacitor  require¬ 
ments,  whether  large  or  smalL  along  with  its 
National  Defense  commitments.  You  can  count 
on  Aerovox! 


Handy  plug-in  electrolytics  and  alto 
paper  capacitors  for  installations  where 
capacitors  mutt  be  readily  checked  and 
replaced  when  necessary.  Prong  bate 
Sts  standard  octal  socket. 


25A6GT  PA  Pentode.  P.  -  2.2  June  40  76 

25A7  PA  Pentode.  P.  -  0.77  Sept  40  69 

25A7GT  Half-Wave  Rectifier.  PA  June  40  78 

Pentode,  P»  “  0.77 

25AC5G  PA  Trirde,  P.  -  3.3  Apr  40  92 

25.\C5GT  Power  Amplifier  Triode,  Nov  39  72 

P.  -  2.0 

25B5  Dynamic-Coupled  PA,  Sept  40  69 

P.  -  3.8 

25B6G  PA  Pentode,  P.  -  7.1  Sept  40  68 

25B8GT  Triode.  Pentode.  0»  “  2000  Feb  40  54 

25C6G  Beam  Power  Amplifier,  Jan  40  66 

P,  -  6.0 

25D8GT  Diode,  Triode,  Pentode,  Feb  40  ,56 

rco,  0m  “  1900 

25L6  Beam  Power  Amplifier,  Aug  40  70 

P.  -  2.2 

25L6G  Beam  Power  Amplifier, 

P.  -  2.2  Sept  40  69 

25L6GT  Beam  Power  Amplifier,  June  40  78 

P.  -  2.2 

25N6G  Dynamic  Coupled,  PA,  Sept  40  70 

P.  -  3.8 

25X6GT  Rectifier,  Doubler,  Feb  40  66 


Mica  gadder  units  adjusted  in  regular 
production  to  at  close  at  I*.,  of  stated 
capacity.  Stabilized  by  heat  treatment. 
Special  impregnating  materials  pro¬ 
duce  extremely  stable  characteristies. 
Low  capacity-temperature  variations. 
Excellent  retrace  characteristies. 


•  Have  you  this  latest  Data? 


This  Aarovox  Transmitting  Capacitor  Catalog,  as 
distinguishad  from  tha  standard  radio  catalog,  con¬ 
tains  anginaaring  data  and  listings  on  our  commar- 
cial-grada  Una.  A  ragistarad  copy  of  this  loosa- 
laaf  catalog  is  ovaUabla  only  to  dasignars,  buildars 
and  maintanonca  craws  of  commarcial-grada  aquip- 
mant.  Writa  on  businass  stationary.  Maonwhila, 
sand  along  that  capacitor  problam. 


25Y4GT  Half-Wave  Rectifier,  Dec  39  54 

Jj.  -  75 

25Y5  Full  Wave  Rectifier  Doub-  Nov  40  68 

ler,  I4.  -  75 

25Z4  Half-Wave  Rectifier,  Apr  40  96 

I4.  -  125 

25Z4GT  Half-Wave  Rectifier,  Dec  39  54 

I4.  -  126 
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’  I  peering 
‘•^ndbook 


covering  a  wide  range  of 
usefulness  for  engineers 
and  the  radio  industry 


radio  j 

POESTIOHS  " 
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uhoERSTAHOIHG 
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TELEVISIOM  THU 


IBM  •1“' 

TEwE»»**  .  book  »»*f**Lid  of  •»»»*«"• 

b  THU  «*-  ‘•**  ?;:o*«.  ih* 

By  ‘.t.d  “‘V”.»rHl.‘  y“  “’.b” 

opportoo'U*^  n..i»‘*“‘”f!’ f,milU«‘y  ^‘^bicH  »«‘*'"‘“d,  of  l«“‘- 
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irmilUnty  all  »>•*;"  P"”*:**'*^  «*«.  deME« 

co«u*"**  -b,  »ppf^**'®,  -ouip™*®'  "*  ^09  a*'*  ®®  *  nce*s  ftoin 


books  ■' 

eXAMlHE^'^  ^  y^ppBOVAk 

fOR  '0  lKi»  COOP^ 


„uaio  cBinef* 


McGraw-HIM  Book  Company,  Inc. 

330  Wett  42nd  Streot.  Now  York.  N.  Y. 

Send  me  the  books  checked  below,  for  10  days’  examina¬ 
tion  on  approral.  In  10  days  I  will  pay  for  the  books,  plus 
few  cents  postage,  or  return  them  postmld.  (We  pay 
postage  on  orders  accompanied  by  remittance;  same  ex¬ 
amination  and  return  privilege.) 

□  Henney — Radio  Engineering  Handbook,  15.00 

O  Nllson  and  Homung — Radio  Operating  Questions  and 
Amswers.  $2.50 

□  Wat.son,  Welch  and  Ehy — 1'nderstanding  Radio,  $2.80 

□  Lohr — Television  Hruadcasting,  $3.00 

Q  Kink — I'rinciples  of  Television  Engineering,  $5.00 


- McGRAW-HILL  BOOKS - 

bring  you  the  recorded  experience  of 
competent  specialists  in  your  field 


City  and  State 


Company  . KE.  6  41 

(Rooks  sent  on  approial  in  C.  S.  and  Canada  only.) 
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FRANKLIN 


Patented  U-shaped 
bow  spring  action 
contact  has  proven 
the  best  for  tube 
pin  tension. 


of 


number 


'  Hi#  IbOjdInIr  and  ctf ica I 

'•qvipmanf  nftdnufochM’ers.  Complete  ‘ 
manvfocturing -fewilities  —  experi- 
encod,  sliillod  engineers  —  quality 
raw  materials  used  —  guaranteed 
workmanship.  , 

May  we  discuss  your  design  prob¬ 
lems  with  you  or  quote  from  your 
blueprints?  Your  inquiry  will  receive 
prompt  attention. 


A.  W.  FRANKLIN  MFG.  CORP. 

175  VARICK  STREET.  NEW  YORK,  N.  Y. 

Sockets  •  Terminal  Strips  •  Plugs  •  Switches  •  Metal  Stampings 


Type  Function  lasiie  I*age 


2&Z5 

Full- Wave  Rectifier  Doub¬ 
ler.  Idr  -  75 

Feb  41 

68 

2.5Z6  (G) 

Full-Wave  Rectifier  Dcub- 
ler,  Idt  “  75 

Feb  41 

70 

25Z6GT 

Full-Wave  Rectifier,  Doub-  June  40 
ler,  li,  -  75 

78 

27 

Detector  Amplifier  Triode,  June  41 
M-  9 

113 

32L70T 

Rectifier,  Beam  FA, 

P.  -  1.0 

Mar  40 

69 

35A5GL 

Beam  Power  .Amplifier, 

P.  -  1.4 

Apr  40 

95 

3.5A5LT 

Beam  Power  Amitlifier, 

P.  -  1.5 

Nov  39 

74 

3.5I.6G 

Beam  Power  Amplifier, 

P.  -  1.5 

Jan  40 

67 

35L6GT 

Beam  Power  Amplifier, 

P,  -  1.5 

Apr  40 

94 

35Y4  (GL) 

HaU-Wave  Rectifier, 

It,  -  100 

Jan  41 

65 

3.5Z3  (GL) 

Half-Wave  Rectifier, 

Id,  -  100 

Apr  41 

86 

35Z3LT 

Half-Wave  Rectifier, 

Id,  -  100 

Nov  39 

74 

3.5Z4GT 

Half-Wave  Rectifier, 

Id,  -  100 

Apr  40 

94 

35Z5G 

Half-Wave  Rectifier, 

Id,  -  100 

Jan  40 

62 

3.5Z5GT 

Half-Wave  Rectifier, 

Id,  -  100 

Mar  40 

66 

33Z6G 

Rectifier  Dmihler, 

Id,  -  no 

May  40 

61 

3.5/51 

Stiper-Control,  Screen- 
Grid,  R-F  Amplifier, 
tm  -  10.50 

June  41 

114 

36 

Screen-Grkl  R-F  Amplifier, 

gm  -  1080 

June  41 

115 

37 

.\mplifier  Triode,  m  “  9.2 

June  41 

115 

38 

Power  Amplifier  Pentode, 
P,  -  2.5 

June  41 

115 

39/44  Stiper-C’ontrol,  K-F 

PenUxie,  Um  “  1050 
40Z5/4SZ5GT 

June  41 

115 

Ifientioal  with  4.5Z5GT 

Feb  40 

50 

41 

Power  Amplifier  Pentode. 
P.  -  3.4 

Feb  41 

72 

42 

Power  Amplifier  Pentode. 
P.  -  3.2 

Apr  41 

86 

43 

PA  Pentode,  P,  -  2.2 

Oct  40 

66 

4.5Z3  (GB) 

Half-Wave  Rectifier, 

Id,  —  65 

June  41 

111 

45Z5GT 

Half-Wave  Rectifier, 

Id.  -  100 

Feb  40 

53 

48 

Power  .Amplifier  Tetrode, 
P,  -  3.0 

June  41 

116 

49 

Dual-Grid  Power  Ampli¬ 
fier.  P.  -  0.17 

Apr  41 

88 

50 

Power  .Amplifier  Tru>de, 

P.  -  4.6 

Feb  41 

72 

50A5  (GL) 

Beam  Power  Amplifier, 

P.  -  4.7 

Jan  41 

65 

50C6G 

Beam  Power  Amplifier, 

P.  -  6 

Dec  39 

51 

50L6GT 

Beam  Power  Amplifier, 

P.  -  1.75 

Feb  40 

56 

50Y6G 

Rectifier-Doubler, ««  75  .Apr  40 

90 

e  e 


e 


REFUGEES  SEND 
EASTER  GREETINGS 


Easter  greetings  are  exchanged  by 
young  British  refugees  and  their 
parents  in  London  as  the  former 
rode  down  Fifth  Aee.  during  the 
recent  Easter  parade  in  New  York 
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mofcliina,  -"fulfils* 

contacf  mol*  and!  famctf* 
noctiom  for  loop  SMoIs, 
^poofcoflV  otc.  lodvco  cntom- 
bly  and  monufacturlng  costs 
—fopioco  bulky  ond  moto  ox- 
ponsivo  plugs. 


Sockets 
for  battery 
manufacturers 


As  the  leading  supplier  of  laminated  sockets  and  parts 
to  radio  and  electrical  equipment  manufacturers,  Frank¬ 
lin  has  enlarged  its  line  to  include  MOLDjED  SOCKETS 
for  aviation,  battery,  electrical,  instrument,  radio  and 
allied  apparatus.  Plugs  to  match  Plugs  for  speaker  and 
cable  manufacturers 


Manufacturing  facilitios  for  lorgo  quantity  production  on 
rogulor  or  spocial  itoms  ->  onginoors  to  discuss  your  do- 
'  -  sign  probloms  —  quototions  mad*  promptly  from  your 
p  bluoprints. 


M*mb«rt  of  the  Canadian  East 
Coast  anti-aircraft  battery  are 
shown  at  one  of  the  listening  posts 
where  they  are  picking  up  sounds 
from  the  sky  as  a  warning  of 
approaching  aircraft 

ELECTRONICS  — June  1941 


Function 


Issue  Paire 


Type 


FRANKLIN 


A.  W.  FRANKLIN  MFG.  CORP. 

175  VARICK  STREET  ....  NEW  YORK,  N.  Y. 

Sockets  *  Terminal  Strips  *  Plugs  ■  Switches  •  Metal  Stampings 


EARS  EAST 


.V)Y6GT 

Rectifier  Doubler,  Idt  75 

Dec 

39 

56 

otrifiG 

Full-Wave  Rectifier, 

June  40 

74 

.iOZ7G 

It,  -  250 

Rectifier  Doubler,/^  —  65 

Dec 

.39 

56 

53 

Twin  Triode  Pi>wer  Ampli¬ 

Apr 

41 

88 

.'>5 

fier,  P,  -  10 

Duodiode,  Triode,  />  ”  8,3 

June 

41 

116 

70A7GT 

Rectifier,  Beam  PA, 

Dec 

39 

.57 

70L7GT 

P,  -  1.5 

Rectifier,  Beam  PA, 

Feb 

40 

56 

75 

P,  -  1.8 

Duoditsle,  Hiich-mu, 

Feb 

41 

72 

76 

Triode,  m  —  100 

Detector  Amplifier  Triode, 

June  41 

117 

77 

M  -  13.8 

Triple-Grid  Detector 

.Apr 

41 

86 

78 

Amplifier,  sco,  gm  12.50 

Triple-tirid  8u|)er-<'oiitrol 

Apr 

41 

86 

79 

Amplifier,  rco.  gm  =  1450 
Glass  B  Amplifier, 

June  41 

117 

80 

P,  =»  8.0 

Full-Wave  Rectifier, 

May 

41 

76 

81 

lie  -  125 

Half-Wave  Rectifier 

Mar 

41 

77 

82 

Id.  -  85 

Full-Wave  Mercury  Vapor 

Feb 

41 

72 

83 

Rectifier,/^  —  115 
Full-Wave  Mercury  Vapor 

Mar 

41 

81 

83V 

Rectifier,/*.  •  225 

Full- Wave  Rectifier, 

Nov 

40 

72 

84/HZ4 

lie  -  175 

Full- Wave  Rectifier, 

Get 

40 

66 

85 

Id.  -  60 

Duodiode,  triode,  it  —  8.3 

June 

41 

118 

89 

Power  .Amplifier  Pentode, 

June  41 

118 

V99 

P,  -  3  4 

Detector  .Amplifier  Triode. 

Mar 

41 

79 

X99 

It  -  6.6 

Detector  Amplifier  Triode. 

M  ar 

41 

79 

117L7GT 

It  »  6.6 

Rectifier,  Beam  PA, 

Nov 

39 

74 

1171,7 

P.  -  0.55 

Rectifier,  Beam  Tetrode. 

Mar 

41 

77 

117M7GT 

117M7GT 

P.  -  0.85 

Rectifier,  Beam  Power 

May 

40 

61 

117N7GT 

Amplifier,  P,  ~  1.3 
Rectifier,  Ream  Power 

July 

40 

57 

Amplifier,  F,  —  1.2 

117P7  (GT)  Rectifier,  Beam  Tetrode. 

Mar 

41 

77 

117Z4GT 

P.  -  0.85 

Half-Wave  Rectifier 

June 

41 

no 

117Z6G 

/*  -  90 

Full- Wave  Rectifier. 

Jan 

40 

62 

117Z6GT 

Id.  -  60 

Full-Wave  Rectifier, 

May 

40 

.56 

1231 

Dovibler,  Id.  ••  60 
Tiiple-Grid  .Amplifier, 

June  41 

118 

1851 

gm  -  -VtOO 

Triple-Grid  .Amplifier, 

June  41 

118 

p.  _  (NMM) 


TYPE 


FUNCTION 


ISSUE  PAGE 


ASIATIC 


THE  ASTATIC  CORPORATION 

Astatic.  Ltd.,  Toronto,'  Ont.  YOUNGSTOWN,  OHIO 


Cryttdl  Product!  Licemed  Under  Bruth  Development  Co.  Patent! 


RADIO  SETS  FOR 
BRITISH  TROOPS 
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British  iactoriss  are  engaged  in  the 
manufacture  of  battery  operated 
radio  receiTers  to  be  distributed 
to  the  troops.  Here  is  a  group  of 
receivers  waiting  to  be  placed  in 
cabinets  after  final  test  in  a  London 
factory 


Picture  Tubes 


Electrostatic,  E  •  1500 
Electrostatic,  E  1500 
Electrostatic,  E  >■  1500 
EUertroetatic,  E  »  1500 
Electrostatic,  E  ~  2000 
Electrostatic,  E  •  2000 
Mafnetic.  E  —  3500 
Magnetic,  E  —  7000 
Magnetic,  E  —  7000 
Magnetic,  E  —  7000 
Magnetic,  E  7000 


Jan  40  67 
Jan  40  67 
Feb  40  55 
Feb  40  55 
Jan  40  67 
Jan  40  66 
Dec  39  52 
Jan  40  66 
Oct  40  65 
Jan  40  66 
Oct  40  65 


G 

(GB) 

(GL) 

(GM) 
GT 
LM 
LT 
M 
FS 


Explanation  oi  suffixes 

Glass  envelope  and  octal  base 
Integral  T-5H  glass  envelope  and  base 
Integral  T-9  glass  envelope  and  loktal  base 
Metal  coated  glass  envelope  with  octal  base 
Short  T-9  glass  envelope  and  octal  base 
MT-8  meted  envelope  and  octalox  base 
T-9  glass  envelope  and  octalox  base 
Metal  envelope  and  octal  bast 
Foreign  service 


3AP1 
3AP4 
5API 
5AP4 
5BP1 
5BP4 
7AP4 
9AP4 
;  9CP4 
12AP4 
I  12CP4 


Cold  Cathode  Types 
(lonicolly  Heated  Cathodes) 


Cold  Cathode,  Glow  Dis-  June  40  74 
charge  Tube,  /s<  ~  25 
Full-Wave  Gas-Filled  Oct  40  67 

Rectifier, /s<  =  75 

FuU-Wave  Gas-FiUed  Oct  40  67 

Rectifier, /sc  “  75 


Voltage  Regulators 


June  41  117 
June  41  117 
June  41  117 


0A4G 
0Z3 
0Z4  I 


Voltage  Regulator 
Voltage  Regulator 
Voltage  Regulator 


VR-90 

VR-150 

874 


ASTATIC'S 

New 

N-SERIES 

MICROPHONES 


Tube  Registry 

T\ib«  Types  ReqUtered  by  R.M^. 
Data  Bureau  During  April,  1941 


Type  1SA6GT 

Pentode  voltage  amplifier;  sco;  fila¬ 
ment  type;  T-9  glass  envelope;  seated 
height  2i  inches  (max) ;  8-pin  octal 
base. 

RATINGS 
Et  -  1.4  V 
If  »  0.05  amp 
Et  ”  90  V  (max) 

/cl  =•  67.5  V  (max)  ^ 

T  YPICAL^^^  OPERA- 

£5  -  67.5  V  (  ) 

/ »  “  2.45  ma 
/*!  “  0.68  ma 

0m  —  970  Mmhoa  (/J  ■  vt) 

r.  ■>  0.8  megohm  ARD 

Ci,  -  5.2  MMf 

C , ml  ~  8.6  Hid 
C§p  •  0.01  unf  (max) 

Basing  6BD-1-7 


3 


Type  1SB6GT 


Diode-pent<»e  voltage  amplifier;  fila¬ 
ment  type;  T-9  glass  envelope;  seated 
height  2i  inches  (max) ;  7-pin  octal 
base. 

RATINGS 
Ef  “  1.4  V 
//  "  0.05  amp 
Et  —  90  V  (max) 

Ed  —  67.5  V  (max) 

TYPICAL  OPERA-  ^ 

/ 1  “  1 .45  ma  — JLt 

/cl  “  0.38  ma  1 

0m  ••  665  Mmhoe 

fp  =  0.7  megohm  (^  ■  ^ 

Cim  *  3.2  mmI  BBC 

C««i  •  3.0  Hid 
C„  —  0.25  mmI  (max) 

C  pentode  plate  —diode 
plate)  -  0.5  mmI 
Basing  6BE-O-0 


Type  3B5GT 

Beam  power  amplifier;  filament  type; 
T-9  glass  envelope;  seated  height  2i 
inche.s  (max) ;  7-pin  octal  base. 

RATINGS 
E/  «  1.4  or  2.8  V 
If  ”  0.10  or  0.05  amp 
I  Et  —  67.5  V  (max) 

Eel  —  67.5  V  (max)  ^ 

TYPICAL  OPERA- 

TION  T\ 

(With  series  Slaraent)  ('ijr'  I 

Ef  -  2.8  V  ^  ^  VS/ 

//=>  0.05  amp  I  1 

Et  -  67.5  V  I  A  i 

E^t  -  67.5  V  (2V— ^1'— 

/ »  =  6.7  ma 
/cl  -  0.5  ma 

0m  -  1.500  Minhoe  L’J  ■  ^ 

r»  =*0.1  megohm 
Et  “J5000  ohms 
P.  -  0. 18  watts  (107o) 

Basing  7.\P-(M) 


REASONS 

The  three  most  important  char¬ 
acteristics  ot  a  raiiio  antenna  are 
COVERAGE,  STRENGTH.  APPEAR¬ 
ANCE.  In  all  three  the  highest  rat¬ 
ing  goes  to  BLAW-KNOX  Vertical 
Radiators.  Their  wide  coverage  makes 
them  more  proiitable,  their  greater 
structural  strength  cuts  maintenance 
cost,  their  clean  lines  lend  distinc¬ 
tion  to  a  station.  We'll  gladly  ex¬ 
plain  more  iuily  why  these  three 
superiorities  are  your  three  Best 
reasons  ior  using  BLAW-KNOX  Ver¬ 
tical  Radiators.  Write  or  wire. 

Blaw-Knox  Division  oi  Blaw-Knox  Company 
Paimeis  Bank  Buiidinq,  Pittsbuigh,  ?a. 


BLAW-KNOX 

\EBT\CM. 

RADIATORS 
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Miniature  pentode  power  amplifier; 
T-5J  integral  glass  envelope-base; 
seated  height  H  inches  (max) ;  7-pin 
button  base. 

RATINGS 
Ef  ■“  2.8  or  1.4  V 
If  ••  0.05  or  0.1  amp 

—  90  V  (max) 

Ert  “  90  V  (max) 

TYPICAL  OPERA-  'TV 

TION  ^  ,  k  Vh) 

(With  Series  Filament)  ^  i " 

-  2.8  V  If,  .SSSSt  1 

l/“  0.05  amp  1/  -«•■-!  | 

£*  -  Ert  —  90  V 

E.  -  -  4.5  V  '.yv  — ^  yw 

/ ».  —  7.7  ma 
/.i*  —  1.7  ma 
rp  “  0.12  meKohm 

(approx)  7BA 

Om  ~  2000  Mmhos 
El  •«  10.000  ohms 
P,  -  0.24  watt  (7%) 

Baaing  7BA-0-0 


Save 

iw^auMe 
time  and 
maney 

with  the  aid  of  this 
practical  radio 
engineering  help 


945  pages  of  carefully  selected,  accurate 
data — charts,  tables,  circuits,  diagram^. 
formulas 

2.  Covering  all  the  most  needed  subjects 
for  engineers,  from  fundamentals  to 
specialized  applications 

3,  Every  section  prepared  by  one  or  more 
specialists,  to  assure  you  dependable, 
expert  answers  to  your  problems  in 
design  and  practice. 


Pentote  voltage  amplifier;  rco;  heater 
type  MT-8  metal  envelope;  seated 
height  2-h  inches  (max) ;  8-pin  octal 
base. 


RATINGS 
Ef  -  6.3  V 
If  “  0.15  amp 
Et  V  300  V  (max) 

E.t  ••  100  V  (max) 

E.  ••  0  V  (min) 

TYPICAL  OPERA¬ 
TION 
Et  -  250  V 
E,»  »  100  V 
E.  -  -  3  V 
/»  —  9  ma 
Ipt  “  2  ma 
ffm  “  1850  itmhoa 
rp  ••  1.0  megohm 
E.i  —  —  35  V 
>  10  fimhoe 
CiR  •  5.5  it/tf 
Cpmi  —  7.0  mm{ 
c,p  -q  .(Xk  mmI  (max) 
Basing  8N-1-1 


PREPAIED  BY  23  lADIO  SPECIALISTS 

Third  Editioa,  945  pagos, 
4V2x7,  836  illMstrotiens,  over 
100  tables — priced  the  same 
as  previous  editioes,  $5.00 
PRESENTS  RADIO  PRINCIPLES. 
STANDARDS  AND  PRACTICE  for 
the  designer  oed  practicing  engi¬ 
neer 


Just  euhlished 

Eilarged,  Up-to-date  3rd  Editioa 

RADIO 

ENGIIWEERING  HANDBOOK 


Keith  Henaey,  Editer-in-Chief,  Editor  of  Electronics 

■MERE  is  a  book  that  gives  the  radio  engineering  profession  its  own  handbook. 

comparable  to  the  standard  handbooks  available  in  other  fields  of  engineering. 
It  conveniently  presents  a  great  deal  of  constantly  needed  reference  material  covering 
all  fields  and  aspects  of  radio  engineering — concise,  dependable,  arranged  in  easy-to- 
get-at  form.  To  meet  the  greatest  and  most  lasting  needs  in  such  a  rapidly  developing 

field  as  radio,  material  has  been  chosen 
carefully  for  its  importance  to  the  prac¬ 
ticing  engineer.  With  the  deletion  of 
obsolete  material  and  the  substitution  and 
addition  of  material  on  important  new 
developments,  this  new  third  edition 
brings  you: — 

•  new  data  on  crystal  control  circuits, 
ultra-high  frequency  apparatus,  modulation 
systems,  audio-frequency  transformer  de¬ 
sign.  vibrator  power  supply,  long-line 
oscillators,  etc. 


Type  12SN7GT 


Double  triode,  heater  type,  T-9  glass 
envelope;  seated  height  2S  inches 
(max) ;  8-pin  octal  base. 

RATINGS 

Ef  -  12.6:t'  ^  _ 

Ir  —  0.3  amp 

E*  “  300  V  (max)  ^ 

E.  ■«  0  v  (min)  y 

TYPICAL^^OPERA-  LrTljT^ 

(Each  tri^e  unit) 

E»  -  250  V 

/»  ••  9  ma 

Om  “•  2600  Mmhoa 

Tp  -  7700  ohma  8  DD 

Basing  8BD-0-0 


22  concisn,  anthoritativn  radio 
works  in  on*  nsabit  voinmn 

1.  Mathematical  and  Electrical  TaMee 

2.  Electric  and  Mainetic  Circuits 

3.  Resistance 

4.  Inductance 

5.  Capacitance 

6.  Cambined  Circuits  of  L.  C.  and  R 

7.  Electrical  Measurements 

8.  Vacuum  Tubes 

9.  Vacuum-tube  Oscillators 

10.  Modulation  and  Detection 

11.  Audio-freouency  Amplifiers 

12.  Radio-frequency  AmpllAars 

13.  Receiving  Systems 

14.  Power  Supply  Systems 

15.  High-frequency  Transmission  and  Reception 

16.  Code  Transmission  and  Reception 

17.  Aircraft  Radio 

18.  Antennas 

19.  Television 

20.  Facsimile 

21.  Radio  Broadcasting 

22.  l.oud -speakers  and  Acoustics 


*  completely  rewritten  sections  on  air¬ 
craft  radio,  television,  detection,  loud 
speakers,  facsimile,  oscillators,  etc. 

•  revision  throughout  to  make  the  book 
as  useful  as  possible  in  modern  practice. 

FOR  10  DAYS'  FREE  EXAMINATION  MAIL  COUPON 


Type  117Z4GT 


Half-wave  rectifier;  heater  type;  T-9 
glass  envelope;  seated  height  2i  inches 
(max) ;  6-pin  octal  base. 

ratings 

Ef  -  117  V 
//  “  0.040  amp 

E,  “  117  V  (max)  ,  '  ' 

Eip,  —  350  T  (max)  pk 
Jr  (peak)  ■■  540ma  \  \ 

E*.»  @  180 ma  22.5  v  (3/  \ 

Ess  -  175  V  ^  \ 

TYPICAL  OPERA-  \ 

TION  '  7  /t) 

Ep  - 117  V 
/s  =•  90  ma 

Minimum  total  plate  (|J*T(8} 

supply  impedance  — 

30  ohms 
Basing  5AA-0-0 


McGRAW-HILL  BOOK  CO.,  INC.,  330  West  42ad  St.,  N.Y.C. 

Send  me  Henney's  Radio  Engineering  Handbook  for  10  days’  examination  on  approval.  In  10  days  I  will 
send  you  $5.00  plus  few  cents  postage  or  return  book  postpaid.  (We  pay  postage  on  orders  accompanied 
by  remittance.) 


.Addres- 


.  Company . . 

(Uuokx  sent  on  approval  in  U.  S.  and  Canada  only.  I 
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Type  14E7  (GL) 


Double  diode,  pentode,  rco;  heater  type 
T-9  integrral  glass  envelope-base; 
seated  height  2)  inches  (max) ;  8-pin 
lock-in  base. 


RATINGS 
Et  -  14.0  V 
If  •«  0.16  amp 
E\  ~  250  V  (max) 
Eti  *  100  V  (max) 
Et  “  0  volta  (min) 


TYPICAL  OPERA¬ 
TION 
Ef  -  12.6  V 
If  ••  0.15  amp 

-  260  V 

Ett  -  100  V 
E.  -  -  3  ▼ 

It  ^  7.5  ma 
Itt  —  1.6  ma 
gm  •  1300  i<mho8 
rp  •  0.7  mesohm 
E.  -  -  42.5  V 
gm  “  2  Mmhoe 
Ctn  “  4.6  mmI 
Ctmi  “  5.3  mmI 
C,f  “  0.005  (max) 
C  (diode  1-md  1) 

0.005  (max) 

C  (diode  2-frid  1)  — 
0.002  (max) 

Baaing  8AE-I.<-7 


8AE 


Type  45Z3  (GB) 

Half-wave  rectifier;  heater  type;  T-5J 
integral  glass  envelope-base;  seated 
height  li  inch  (max);  7-pin  button 
base. 


RATINGS 
JS/  -  45  V 
//  —  0.075  amp 
Kia,  >  350  T  (max) 

peak 

Ipft  ~  390  ma  (max) 
Eu  “  175  V  (max) 


CONDENSER  INPUT 
TO  FILTER 
E.((rms)  —  1 17  ▼  (max) 
/i  »  65  ma  (max) 
Total  effective  plate  aup- 
piy  impedance  •  i5 
ohma  (min) 

Baaing  5.4M-0-0 


SAM 


Tub*  Types  Previoiuly  Announced 


Type  6Y5 


Full-wave  high-vacuum  rectifier, 
heater  type,  ST-12  glass  envelope, 
seated  height  3ft  inches  (max),  6-pin 
base. 


Et  6.3  V 
It  >■  0.8  amp 
CA)NDEN8ER  INPUT 
TO  FILTER 
I  Em  (per  plate)  ••  350  v 
'  —  50  ma 

Baaing  6J-2-0 


Type  6Z5 


Full-wave,  high-vacuum  rectifier, 
heater  type,  ST-12  glass  envelope,  3ft 
inches  (max),  6-pin  base. 


Et  “  6.3  or  12.6  v 
“  0.8  or  0.4  amp 
Et.  -  230  V 
lit  “  60  ma 
Baaing  6K— 0 — 0 
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k 


In  Aviation  they  depend 
on  THORDARSON 


upon  accurate  performance  of 
equipment. 

Thordarson  builds  a  trans¬ 
former  for  every  electronic 
requirement.  Take  advantage  of 
46  years  of  experience — submit 
your  transformer  problems  to 
Thordarson  engineers. 


The  most  exacting  of  all  types 
of  communications  in  aviation 
is  ship  to  airport. 

Thordarson  engineers  are  pio¬ 
neers  in  aviation  communica¬ 
tions  problems.  With  the  aid  of 
this  constant  research  Thordar¬ 
son  has  developed  the  finest 
audio  transformers  skilled 
craftsmen  can  produce.  The 
dependability  of  Thordarson 
transformers  is  recognized 
throughout  the  Aviation  indus¬ 
try  where  human  life  depends 


500  W.  Huron  St. 


TRANSFORMER  SPECIALISTS  SINCE  1895 


A  viation  Ulustrations 
courtesy  Braniji  Air¬ 
ways  Inc,  Arrow 
points  to  "Incher” 
series  audio  trans¬ 
former  used  in  mo¬ 
bile  aircraft  series 
contrasted  with  mod¬ 
ulation  transformers 
used  in  ground  series. 


Western  Electric 


Half-wave  rectifier,  pentode  power 
amplifier,  heater  type,  ST-12  glass  en¬ 
velope,  seated  height  3S8  inches  (max), 
7-pin  base. 

-  12.6  V 
Ik  “  0.3  amp 
PENTODE  SECTION 
Ek  —  135  V  (4) 

Bel  “  135  V  "I*  "Sk/ 

E.  -  -  13.5  V  /'V^ 

/»  “  9.0  ma 

7,1  —  2.5  ma  l|T-SSSl  I  f  1 

Ri  •  13500  ohms  a-JI  L.^ 

P»  ••  0.55  watt  (iX  X  T  '  16) 

RECTIFIER  SECTION  \  A— A 
Emt  “  125  T  (max) 

/<•  —  30  ma  (max)  iT) 

Et„,p  (lie  —  60  ma)  -  TIf  ^ 

15  V 

Baaing  7K-0-0 


Chief  Engineer  gives 


LOW-DOWN 

on  PICK-UP! 


**Ea8y  to  scalp  pick-up 
problems  when  you  use 
Western  Electric  639 B 
mike,”  says  the  Chief. 
‘‘Take  choice  of  six  pat¬ 
terns  at  turn  of  switch 
and  watch  feedback  and 
reverberation  bite  dust! 
No  set-up  too  tough  for 
this  papoose.  For  whole 
story,  send  runner  quick 
to  Graybar  Electric  Co., 
Graybar  Building,  New 
York,  N.Y.” 


Power  amplifier  triode,  filament  type, 
ST-16  glass  envelope,  seated  height  4i 
inches  (max),  4-pin  base. 

Sf-7.Sv 

If  —  1.25  amp  \l)r^ 

Ek  —  425  V  (max)  I  PV 

E.  -  -  40  V  /  \ 

/»  —  18ma  I  wi"  1 

Ri  —  10200  ohma  1  I 

P.  —  1.6  watta  \  f 

Baaing  4D-0-0  \  g  \  / 


Detect(«  amplifier,  filament'  type, 
ST-14  glass  envelope,  seated  height 
4^  inches  (max),  4-pin  base. 

-  5  0  V 

//— 0.25  amp  Cljr  ^13) 

Et-180v  f  (X 

E,  -  -  13.5  V  /  \ 

/*=7.7ma  f  I 

Qm  =  1800  Mmhoa  V  / 

El  —  10650  ohma  \  f  \  / 

P,  —  0.285  watt 

Baaing  4D-0-0  a^v.4) 


QUALITY  TOOLS 
Preferred  by  the  Experts 


R-F  PENTODE,  heater  type,  ST-12  glass 
envelope,  seated  height  3  A  inches 
(max),  5-pin  base. 

Ek  =  2.0  _ 

Ik  —  0.22  amp 
£»-i35v 

E^t  -  67.5  V  ^ 

gm  =•  750  »imho8  ''^yl—T  i  I  1/^ 

r,  —  0.8  megohm  \  /V  / 

Baaing  5F-0-4 


SCREWDRIVERS  NUT  DRIVERS 


*  XceLite  nut  drivers  are  just 
the  tools  for  work  requiring 
sturdy,  accurate  extra  -  deep 
sockets  —  deep  enough  to 
handle  two  nuts.  Excellent  for 
work  on  panel  equipment. 
Genuine  shock-proof  XceLite 
handle.  Available  in  6"  and 
9"  lengths,  9  sizes  from  3/16" 
to  1/2"  nut  size;  also  insulated 
shafts,  if  desired,  also  Stubby 
Nut  Drivers  and  Hollow  Shaft 
Nut  Drivers. 


•  XceLite  is  the  original 
shock-proof  screwdriver.  The 
transparent  handle  is  ex¬ 
tremely  tough  and  durable, 
with  high  dielectric  strength. 
Blade  of  real  alloy  steel.  The 
ideal  tool  for  all  kinds  of  elec¬ 
trical  and  radio  work.  Over 
SO  sizes  and  styles,  square  and 
round  blades,  fully  insulated 
blades  if  desired.  Details  and 
prices  on  request. 


Class  B  power  amplifier,  filament  type, 
ST-12  glass  envelope,  seated  height  3  A 
inches,  6-pin  base. 

Et  -  2.0  V  ^  _  /2\ 

7/  —  0.26  amp  \5j^  "** 

Ek  =  135^v 

7  k  (zero  signal)  —  /  \ 

0-2  ma  fS) 

7 »  (signal  50  V  grid  to 

grid)  =  22.0  ma  V  A  A  / 

Ri  »•  10.000  ohms  \  f-T  ■  ■  '  I  / 

P,  «•  1.(5  watt 

Basing  6C-0-0  (|j^ 


SPECIAL  TOOLS  for  Industry 


IVe  ofe  •quipped  to  manutacturt  sptzid  icrewdr/vers  0/  highest  quality, 
designed  to  meet  the  individual  requirements  of  the  users.  Many  of  the 
largest  Industrial  plants  in  the  country  are  now  availing  themselves  of 
this  service.  Full  details  on  request. 


PARK  METALWARE  CO..  INC 
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^■•SHAILCROSS 

SM  r,,pe  loir  A 

* - *  v,  4l2LLKaeKlU*>  * 

RESISTOR..^ 


Instruments  -  Resistors  -  Switches 

COLLINGDALE,  PA. 


^Precise//  Galibrated 

SHALLCROSS 

"AKRA-OHM" 

RESISTORS 


Screen-grid  r-f  amplifier,  filament  type, 
ST-14  glass  envelope,  seated  height 
413  inches  (max),  4-pin  base. 

Bf  -  3.3  V 

1/  “  0.132  amp  [  1 

Erf  -  67.6  ▼ 

/»“3.7ina  |  JU  I 

Jrf  “  1.3  ma  I  ZZZZZr  I 

l/m  •  500  Mmhoa  \  yy  j 

Tp  •*  0.25  megohm  V — 

Baaing  4K-0-0 


ELECTRICAL 

MEASURING 

EQUIPMENT 


Precision-Built 
for  Perfect  Perform 


Specially  designed  for  manufacturers 
and  users  of  electrical  measuring  instru¬ 
ments,  electrical  and  radio  testing 
equipment  and  other  high-grade  elec¬ 
trical  apparatus. 

Resistors  bearing  the  SHALLCROSS 
name  are  available  in  a  wide  variety  of 
types  and  forms,  and  special  types  can 
be  furnished. 

Moisture-proof  —  THEY  HOLD  THEIR 
CALIBRATIONS. 

Wrif*  for  Bulletin  #I22-KQ 


Screen-grid  r-f  amplifier,  heater  type, 
ST-14  glass  envelope,  seated  height  4J3 
inches  (max),  5-pin  base. 

E»  -  2.5  V 

/»  —  1.75  amp  (J) 

E»-250v 

“  90  V  I  ^  ^ 

gm  “  1050  Mmhoa 

rp  —  0.6  megohm  \  xV  / 

Basing'5E>-0-3 


Ary+on  Universal  Shunts 
Ratio  Boxes 
Standard  Resistances 

(I  ohm  to  10  million  ohms) 
Secondary  Standards 
Multi-Resistance  Standards 
Potentiometers — Decade  Type 
Decade  Resistance  Standards 

(Heavy  Duty) 

Megohm  Decade  Resistance 
Standards 

Megohmmeters 
Percent  Umit  Bridges 
Wheatstone  Bridges 
Kelvin-Wheatstone  Bridges 
Bonding  Testers 
Milliohmmeters 
Decade  Resistance  Boxes 
High  Voltage  Measuring 
Apparatus 

Kilovoltmeters 

Telephone  Transmission  Testing 
Equipment 

Fault  Location  Bridges 
Ground  Resistometers 


FOR  (Permanent  LOW 

CONTACT  RESISTANCE, 

SHALLCROSS 

SELECTOR  SWITCHES 


Triode  amplifier,  filament  type,  ST-14 
glass  envelope,  seated  height  4^ 
inches,  4-pin  base. 

Et  -  1.5  V  ^  ^ 

If  “  1.05  amp  ^^^3) 

Ek-180v  ^ — ~|  ^ 

E.  -  -  14.5  V  /  \ 

—  6.2  ma  f  1 

Om  »  1150  Mmhoa  \  A  I 

Baaing  4I>-0^  \  X  \  / 


Detector  amplifier,  heater  type,  ST-12 
glass  envelope,  seated  height  3  h  inches, 
5-pin  base. 


gm  975  Mmhoa 
Baaing  5A-0-0 


SPECIAL  INSTRUMENTS 

BUILT  TO  YOUR  SPECIFICATIONS 


The  switch  plate  is  made  with  a  very 
superior  material  known  as  a  "steatite" 
having  "fine"  silver  contacts  and  con¬ 
tact  arms.  The  available  contact  re¬ 
sistance  is  .00075  ohms  or  less. 

Cost  slightly  more  but  worth  much  more 
because  they  last  longer  and  are  more 
accurate. 

Write  ter  Bulletin  #500-KQ 


our  new 


GENERAL  PRICE  LIST  No.  10-KQ 

Just  off  the  press! 


Triode  detector  amplifier,  filament 
type  ST-12  glass  envelope,  seated  height 
inches  (max),  4-pin  base. 


E/  -  2.0  V 
//  —  0.06  amp 
E»  -  180  V 

-  13.5  V 
/k  —  3.1  ma 
M  -  9.3 

gm  ~  900  Mmhoa 
Baaing  4D-0-0 
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Triode  power  amplifier,  filament  type, 
ST-I2  glass  envelope,  seated  height  3  A 
inches  (max),  4-pin  base. 

E/  -  2.0  V  _ 

If  “  0.13  amp 

E*-180v  ^ - 1  ^ 

E,  -  -  30  ▼  /  \ 

Ik  »  12.3  ma  f  «■■■  I 

Ri  "  5700  ohms  I  I 

P,  “  0.375  watt  1  # 

Basing  4D-0-0  \  X  \  / 


A  Dependa  hie 

MINIATURE 
FREQUENCY  METER 

FOR  POWER  FREQUENCIES— lE- 
TWEEN  15  AND  500  CYCLES  PER 
SECOND 

Prahm  Frequency  Meters  indicate  by 
the  resonant  vibration  ot  accurately 
tuned  steel  reeds,  which  hold  their  orig¬ 
inal  calibration  for  a  very  long  time. 
Simple.  Rugged.  Unaffected  by  wave 
form  or  by  ordinary  voltage  and  tem¬ 
perature  changes.  Wide  range  portable 
and  switchboard  types  also  available. 

Writ*  for  BmlMlm  1555-E 


ScREEN-GRiD  r-f  amplifier,  filament  type, 
ST-14  glass  envelope,  seated  height  4Ji 
inches,  4-pin  base. 

Ef  -  2.0  V  rn 

1/  “  0.06  amp 

Ek  =»  180  V 

E^  «  67.5  V  f  I  1  \ 

J«»  —  0.4  ma  y  yy  J 

Om  “  650  Mmhoe  ^ 

r»  “  1 .2  megohm 
Basing  4K-0-3 


OF 

.  METAL 
SHIELDED 
INSULATED 
WIRE 


Triple-grid  detector  amplifier,  sco, 
heater  type  ST-12  glass  envelope, 
seated  height  4 A  inches  (max),  6-pin 
base. 


JAMES  G>.BIDDLE  CO. 


Ek  =  2.5  V 
Ik  =  1.0  amp 
Ek  =  250  V 
Ed  ■=  100  V 
£.  -  -  3  V 
Jk  ~  2  ma 
/•>  0.5  ma 

Om  1225  «imhos 

Tf  1.5  megohm 

Basing  6F-0-5 


Complete  elimination  of  mois¬ 
ture  from  condensation  or  out¬ 
side  sources 

Light  in  weight  yet  cib* 

solute  electrical  plus  mechani¬ 
cal  protection 

'jf  Ease  of  installation  and  repair 
— No  special  tools  required  for 
cutting  to  length,  bending  or  fit¬ 
ting 

^  Positive  protection  to  wire  or 
coble  against  corrosion  and 
abrasion 

Prevents  Radio  interference 

Furnished  in  exact,  multiple  or 
random  lengths  with  Seamless 
Aluminum.  Copper  or  Brass  Tub¬ 
ing  drawn  over  any  type  of  wire 
or  wires. 

SEND  FOR  FREE  SAMPLES 

We  also  specialize  in  accurately  drawn 
Seamless  ALUMINUM  Alloy.  COPPER  and 
BRASS  Tubing  in  a  range  of  sizes  from 
O.D.  on  down  to  0.0125"  O.D.  with  any 
wall  thickness. 

PRECISION  TUBE  COMPANY 

3826  Terrace  Street 
Philadelphia,  Pa. 


•  TRIPLE  OUTPUT!!— Think  what  this  means 
— 3  separate  outputs  from  a  single  Dynamotor! 
The  new  Carter  Triple  Output  Dynamotor 
shown  below,  is  winning  wide  acclaim  in  the 
Aircraft  Industry  because  of  its  high  effi¬ 
ciency,  small  size,  and  eztra  light  weight. 


Super-control  r-f  amplifier  pentode, 
rco,  filament  type,  ST-14  glass  envelope, 
seated  height  451  inches,  4-pin  base. 

Ef  =  2.0  v'  r~i 

If  =  0.06  amp  (7^-  \ 

Ek  =  180  V  T&rrr 

Ed  =  67.5  V  /  I  \ 

Ik  “  2.8  ma  1  1 

Id  “  1.0  am  y  L  / 

Om  •=  620  MmhoH  ^ 

r,  =  1 .0  megohm 
Baaing  4M-0-4 


9  Write  today  for  descriptive  literature  on 
Carter  Dynamotors — D.C.  to  A.C.  Converters — 
Double  end  Triple  Output  Dynamotors — Meg- 
motors — Special  Motors — High  Frequency 
Converters — and  Permanent  Magnet  Dyne- 
motors. 


SuPER-coNraoL,  screen-grid  r-f  amp¬ 
lifier,  heater  type,  ST-14  glass  envelope, 
seated  height  453  inches  (max),  5-pin 
base. 


Ef  =  2.5  V 
If  ="  1.75  amp 
Ek  =•  250  V 
Ed  =  90  V 
E,  -  -  3.0  V 
/k  “  6.5  ma 
Id  =  2.5  ma 
Om  •  1050  Mmhoe 
Tr  •  0.4  megohm 
Baaing  5E-0-3 


1606  Milwaukee  Ave.  Cable:  Genemotor 
Corfer,  o  we//  known  name  In  Radio  since  1922 


ELECTRONICS 


FERRANTI 

PRODUCTS 


Transformers  for  every 
electronic,  sound,  com¬ 
munication,  industrial, 
and  laboratory  use  — 
miniature  aero  trans¬ 
formers  for  aircraft  and 
portable  work  —  high 
power  plate  and  fila¬ 
ment  transformers  —  fil¬ 
ters,  equalizers,  modu¬ 
lation  sets,  rectifiers,  etc 
—  electrostatic  voltme¬ 
ters,  portable  voltmeters, 
ammeters,  phase  rota¬ 
tion  indicators,  special 
testing  equipment,  and 
numerous  other  instru¬ 
ments. 


R.  C.  A.  BUILDING,  NEW  YORK,  N.  Y 


Get  Aetual 

TRANSFORMER 
DELIVERIES 
—not  fust  "promises"! 


Screen-grid  r-f  amplifier,  heater  type, 
ST-12  glass  envelope,  seated  height 
3il  inches  (max),  5-pin  base. 

Sk  -  6.3  V 
Ik  ”  0.3  unp 

-  250  V  ^ 

Ea  “  90  I 

Ik  ••  3.2  ma  Vf I 

Itt  “  1.7  ma  (max)  (Tl-J  — — -I  rJ^ 

gm  “  1080  /tmhoe 

r»  0.55  megohm  \  VV  / 

Baaing  5E-0-3 


Are  transformer  deliveries  your  production 
"bottleneck?"  Not  when  you  order  from 
Ferranti  —  because  Ferranti  delivers  when 
scheduled  —  whether  you  order  a  stock 
model  or  a  special  job.  Large  or  small 
orders  .  .  .  deliveries,  not  delays — and 
quality  of  the  finest. 

And  in  addition — remember  only  Ferranti 
gives  you: 

(1)  60  YEARS  EXPERIENCE 

(2)  UNMATCHED  PRESTIGE 

(3)  EXPERIENCED  ENGI. 

neering 

ADEQUATE  EQIUPMENT 
ECONOMY 

QUALITY  PROD- 

UCTS 

^  Write  to  F erroHti  for  a  quirk 
BoiutUm  to  your  troHsformer 


Amplifier  triode,  heater  type,  ST-12 
glass  envelope,  seated  height  3ft  inches, 
5-pin  base. 

Ek  —  6.3  V 
Ik  “  0.3  amp 

E*  -  250  V  ^  I 

Ik  -  7.6  ma 

Bm  “  1100  ^mhos  V  ^ 

Baaing  5A-0-^  \  /\  I 


ELECTRIC 

INCORPORATED 


Power  amplifier  pentode,  heater  type, 
ST-12  glass  envelope,  seated  height  3.y 
inches  (max),  5-pin  base. 

Ek  -  6.3  V 

/»  “  0.3  amp  ^  ^ 

Ek  -  260  V 

Ert  -  250  V  yT  _  I  \ 

Ik  ••  22.0  ma 

Rt  •*  10,000  ohms  — / 

P,  “  2.5  watta  X,— 

Baaing  5F-O-0  'TV. 


TYPE 


Super-control  r-f  pentode,  rco,  heater 
type,  ST-12  glass  envelope,  seated 
height  38?  inches  (max),  5-pin  base. 

Ek  —  6.3  V 
Ik  —  0.3iv 
E*  -  250  V 

E^t  •  90  V  ^ 

/»  «  5.8  ma 

”  t.4  ma  ZZrZZ-Jri® 

go  “  1050  Mmhoa  I  |  |y 

Tf  —  1.0  megohm  \  J 

Baaing  5F-0-4 


This  is 
Type  “C”  three 
pole,  double  throw, 
electro  magnetic  relay 


RELAY 


If  your  requirements  call  for  small  1,  2,  3  or  4 
pole,  single  or  double  throw  relays,  we  believe  you 
will  find  the  new  G-M  Type  “C”  relay  a  superior 
relay  for  your  purpose.  It  possesses  those  essential 
elements  of  long  merhaniral  and  electrical  life. 

Type  “C”  relays  are  available  with  a  variety  of 
contact  materials  for  different  load  requirements. 
The  design  provides  self-cleaning  wiping  action  in 
normally  open  or  closed  contact  positions.  Machine 
assembly  of  parts  provides  economical,  low-cost 
production. 

Our  recently  completed  factory  provides  large 
production  facilities,  assuring  prompt  service. 


Write  Today  For 
Bulletin  No.  607 

A  detailed  description  of  the 
Type  “C”  Relay  is  necessary 
in  order  to  appreciate  fully 
its  outstanding  qualifications 
and  possibilities.  Send  for 
Bulletin  !So.  607  now. 


Voltage  amplifier  triode,  filament  type, 
ST-14  glass  envelope,  seated  height  4ft 
inches  (max),  4-pin  base. 

E/  —  5.0  V 
If  “  0.2.5  amp 

Ek  -  180  V  - 1  (X 

E.  =  -  3.0  V  /  \ 

—  0.2  ma  f  I  1 

gm  •  200  ^mhoe  \  / 

Baaing  4 1 >-0-0  \  /  \  / 


r,'>i 

[  I.AlU)RAT()l^Ii:S 

NC. 

4313  NORTH  KNOX  AVE.  CHICAGO 

,  U.  S.  A. 
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R.W  CRAMER  COMPANY 


CENTERBROOK 


CONNECTICUT 


Powjx  amplifier  triode,  filament  type, 
ST-14,  glass  envelope,  seated  height 
4 A  inches  (max),  4-pin  base. 

Ef  -  2.5  V 

f::ir  |\ 

Ri  =■  3900  ohms  f  I  I 

P,  "•  1.6  watt  I  A  I 

Basing  4D-0-0  \  #\  / 


Interval  Timers 
Running  Time  Meters 
Reset  Timers 
Time  Delay  Relays 
Cycle  Timers 
Repeat  Cycle  Timers 
Time  Switches 

Signal  Cxintrol 
Switches 

Program  Switches 


Double-grid  power  amplifier,  filament 
type,  ST-16  glass  envelope,  seated 
height  41  inches  (max),  6-pin  base. 

Ef  -  2.5  V  ^ 

If  “  1.75  amp  [^) 

Et  -  250  V 
Grid  No.  2  tied  to  plate 

-  33  V  t  L - '  \ 

/»~22ma  _  #  I  \ 

R\  «»  6400  ohms  - 

Basing  5C-0-0  \  A  / 


Switches 

Multmle  Contact 
Timers 

Impulse  Timers 
Special  Timers 


Power  amplifier  pentode,  filament  type, 
ST-16  glass  envelope,  seated  height  41 
inches  (max),  5-pin  base. 


Ef  -  2.5  V 
//  ■■  1.75  amp 
E*  -  250  V 
E,t  -  250  V 
E,  -  -  16.5  V 
/k  >•  31  ma 
/,»  “  6.0  ma 
Ri  ”  7000  ohms 
P#  —  2.7  watts 
Basing  5B-0-0 


THERE'S  ALWAYS  AN 
EASY  WAY  TO 

DO  A  JOB  /  1 


Power  amplifier  tetrode,  heater  type, 
ST-16  glass  envelope,  seated  height  41 
inches  (max),  6-pin  base. 

E*  -  30.0  V  /T\  ^ 

If  •«  0.4  amp 

Ek  -  125  V  ✓  V 

E,i  -  100  V  /_r  1 — ,  \ 

E,  -  -  22.5  V  ^  V-v 

7k  =  52  ma  •ZZZTJ  11® 

/ej  «•  12  ma  \  Z2Z-—  1/^ 

Ri  “  1500  ohms  \  A  I 

P,  “  3.0. watts  (9%) 

Basing  6.\-0-0  QY 


•  The  Presto  10- A  turntable  proves  the  point.  It  has  only 
2  moving  parts. . .  A  rubber-rimmed  turntable,  dynamically 
balanced,  driven  by  a  steel  step-pulley  on  the  motor  shaft. 
A  lever  changes  the  speed  instantly  from  78  to  33Vi  RPM. 
It’s  the  simplest  drive  mechanism  of  any  table  made  .  .  . 
inexpensive,  too  .  .  .  maintenance  averages  $2.00  a  year. 
As  for  performance,  speed  accuracy  .4%,  speed  regulation 
.2%,  vibration  noises  50  db  below  zero  level  (.006W). 
Decide  now  to  improve  your  transcription  broadcasts. 
Replace  your  turntables  with  the  new  Presto  10-A.  Catalog 
sheet  on  request. 


Duodiode,  triode  amplifier,  heater  type, 
ST-12  glass  envelope,  seat^  height  33! 
inches  (max),  6-pin  base. 

Ef -2.5  V  ^  ^ 

If  —  1.0  amp  vi^i"  ^4^ 

Ek  -  250  V 

7k  “  8  ma  /  1^'  ^T  fV 

Om  =  lioo  iimhoa  v2>r^  aSSSSi*  /J® 

Basing  6G-0-5  \  ■■  / 


PRESTO  lO-A  TURNTABLE 
Price,  complete  chassis 
ready  for  use,  $140.00 


NiW  YORK  >  242  WIST  55TH  STRUT 

Allonta,  Jackson  4372  •  Soston,  BolmonI  4S10  •  Chicago,  Morrison  4240 
Ciovolonci,  Maine  1565  •  Dallas,  37093  •  Hollywood,  Hillsida  9133 
Kansas  City,  Victor  4631  •  Montreal,  Wellington  6967  •  5an  Francisco, 
Yukon  0231  •  Seattle,  Seneca  2560  •  Washington,  D.  C.,  District  1640 


RECORDING  CORP. 
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ROTARY 

CONVERTERS 


SMALL 

MOTORS 


HIGH 

FREQUENCY 

EQUIPMENT 


POWER 

PLANTS 


DRAKE  MANUFACTURING  CO. 

1713  W.  HUBBARD  ST.  •  CHICAGO.  U  S  A. 


Detector  amplifier  triode,  heater  type, 
ST-12  glass  envelope,  seated  height  3 -ft 
inches  (max),  5-pin  base. 

Bf  -  6.3  V 
1/  —  0.3  amp 

E»  -  2M  /  I  \ 

j » —  (D|  r~i® 

Om  “  1450  Mmhoa  \  / 

Baaing  5A-0-4) 


FOR 

DEPENDABILITY 

"OUR  WATCHWORD" 


MODEL 

212 


TO  EVERY  DEMAND 


ACCURACY 

'Tested  after  every  assembly  operation' 


Class  B  twin  triode  amplifier,  heater 
type,  ST-12  glass  envelope,  seated 
height  3S5  inches  (max),  6-pin  bast, 

Ek  •  6.3  V  (5).,  — 

Ik  ••  0.6  amp 

BOTH  TRIODES  /  , - X> 

-  250  V  ^ 

7*  ”  lo'^s  (ir~C3ti  IrS-vl) 

Ri  —  14,000  ohms  V  ^  J 

(plate  to  plate)  4/ 

Pt  “  8.0  watte  (l^ 

Basing  6H-O-0  H  |. 


. . .  this  is  the  (pinion  of  engineers 
And  manufacturers  who  use 
PINCX^R  power  supply  equipment. 
PINCOR  Dynamotors — approved 
by  the  airlines — are  available  in’ 
capacities  to  850  watts,  all  volt¬ 
ages  and  either  single-  or  dual¬ 
input  or  output.  Specify  them  when 
ordering  power  supplies.  Submit 
requirements  to  PINCOR  engi¬ 
neers  on  special  equipment.  Write 
or  wire  for  detailed  catalogues. 


MODEL 

312 


STYLING 

"EASY  ON  THE  EYES'* 

Dejur's  100%  self-contained  plont  assures 
you  prompt  delivery  schedtiles.  Why  not 
write  Im  complete  informotlon  today? 


Gas-filled  cold-cathode  voltage  regu¬ 
lator,  ST-12  glass  envelope,  seated 
height  3 A  inches  (max,,  7-pin  octal 
base. 


SHELTON.  CONNECTICUT 


E  (starting)  —  125  v 
(min) 

E  (operating)  —  90  V 

7  (operating)  —  10  ma 
(min) 
~  30  ma 
(max) 

Basing  4W-0-0 


Gas-filled  cold-cathode  voltage  regu¬ 
lator,  ST-12  glass  envelope,  seaterl 
height  3 A  inches  (max),  7-pir.  octal 
base. 


NEW  DRAKE  CATALOG 


E  (starting)  —  180  v 
(min) 

E  (operating)  ••  1 50  v 
7  (operating)  —  5  ma 
(min) 
»  30  ma 
(max) 

Basing  4W-0-0 


S^nd  for  it  iVotr/ 


The  Most  complete, 
accurate,  easy-to-read 
descriptions  of  Dial  and 
Jewel  Assemblies  ever 
printed.  A  full  line... 

Bayonet,  Screw,  Can¬ 
delabra  types  . . ,  com¬ 
plete  Assemblies,  and 
parts,  with  dimensions, 
prices,  lamps  required, 
jewel  colors  and  types, 
special  finishes,  pack- 
inp,  special  sizes,  and 
a  wealth  of  other 
valuable  information. 
tSf/z  X  11"  size,  punched 
for  Kalamazoo  and 
standard  ring  binders. 

Manufacturars  of  radios,  airplanes,  and  electrical  de- 
vieat.  enelnaert.  Jobbers,  service  men.  will  welcome  this 
new.  easier  way  to  find  and  specify  their  needs.  Your 
copy  will  be  mailed  promptly,  without  ebllpatien. 


Gas-filled  cold-cathode  voltage  legu- 
lator,  S-17  glass  envelope,  seated  height 
5  inches  (max),  4-pin  base. 


Othor  PINCOR  aquipment  includM  RO¬ 
TARY  CONVERTERS,  MOTOR-GENER¬ 
ATORS,  DC  MOTORS,  GAS  ENGINE 
(GENERATORS,  and  HKGH  FREQUENCTT 
EQUIPMENT. 


PILOT  LIGHT 
ASSEMBLIES 


E  (starting)  ««  125  v 
(min) 

E  (operating)  —  90  v 

7  (operating)  =  10  ma 
(min) 
=  50  ma 
(max) 

Baaing  4S-O-0 
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ELECTRIC 


Rr*! 


VHION  STATION  BUILDING 


ERIE,  PA. 


Duodiode,  low-mu  triode,  heater  type, 
ST-12  glass  envelope,  seated  height  31! 
inches,  6-pin  base. 


AUTELCO  JA. 


Ek  -  6.3  V 
Ik  ~  0.3  amp 


Correct  design  has  made  it  possible  lor  AUTELCO  JR. 
reloys  to  operote  efiiciently.  with  heavy  contact  pres¬ 
sures.  at  voltages  considerobiy  under  the  actual  rated 
voltage.  Yet,  they  will  carry  the  full  voltage  Indefi¬ 
nitely  without  overheating,  even  when  completely  en¬ 
closed. 

That  is  why  you  can  depend  on  AUTELCO  JR.  relays 
for  continuously  reliable  operortion  under  a  wide 
range  of  conditions. 

Write  for  detailed  description.  Address 

AMERICAN  AUTOMATIC  ELECTRIC  SALES  CO. 
1033  W.  Van  Buren  Street  Chicago,  III. 


AUTELCO  IB.  Type  13. 
rated  IIS  volts,  SO 
cycles,  A.C.  Minimum 
operating  voltage  75 


'OZJOplY'^  precd8lon*made  Crystal  Units 
4i*  are  supplied  lor  all  frequencies 
from  20Kc.  to  30Mc.  Catalog  6*12 
contains  complete  information. 


THE  ELECTRON  ART 

A  twiii>channel  single-sideband  transmit¬ 
ter,  a  method  of  determining  acoustical 
properties  of  auditoriums  using  models, 
photoelectric  control  of  Bessemer  con¬ 
verters,  a  ballistic  speedmeter,  and  an 
electronic  a-c  bridge  are  among  the  sub¬ 
jects  reviewed  this  month 


A  THin-Channel 
Siiigle>Sideband  Transmitter 

A  TWIN-CHANNEL  single-sideband  radio 
transmitter  is  described  by  K.  L. 
King  in  the  March  1941  issue  of  the 
Bell  Laboratories  Record.  This  type  of 
transmitter  has  been  under  develop¬ 
ment  for  some  years  and  at  the  present 
time  a  number  of  them  are  in  use  in 
trans-oceanic  telephone  circuits.  An  in¬ 
teresting  feature  of  the  single-sideband 
transmitter  is  that  it  can  transmit 
simultaneously  two  independent  single 
sideband  signals.  The  accompanying 
carrier  is  transmitted  at  reduced  amp¬ 
litude  so  that  the  major  portion  of  the 
output  is  in  the  two  sidebands.  When 
the  two  sidebands  are  used  as  separate 
channels,  the  voice-frequency  bands  ex¬ 
tend  from  260  to  3,000  cycles  per  sec¬ 
ond  but  one  of  them  is  translated  to  a 
band  from  2250  to  5000  cycles  per 
second  by  a  modulator  and  filter  system 
in  the  terminal  equipment  preceding 
the  transmitter.  Thus  the  two  tele¬ 
phone  channels  are  separated  by  2500 
cycles  per  second,  into  which  the  major 
products  of  distortion  fall.  Therefore 
the  crosstalk  between  channels  is  sub¬ 
stantially  reduced. 

In  addition  to  providing  two  chan¬ 
nels  for  single-sideband  transmission, 
a  single  channel  is  provided  from  100 
to  6000  cycles  per  second.  This  single 
channel  may  ^  used  for  service  to 
stations  which  are  not  equipped  with 
single-sideband  reception.  A  schematic 
diagram  of  the  transmitter  is  shown 
in  the  accompanying  diagram. 

Three  modulating  steps  are  used. 
The  first  two  conversion  frequencies, 
125  and  2500  kc  are  both  derived  from 
a  single  625  kc  oscillator.  The  125  kc 
may  be  obtained  with  a  multivibrator 
and  the  2500  kc  through  a  harmonic 
generator.  For  two-channel  single¬ 
sideband  transmission,  two  voice  bands 
are  supplied  to  modulators  lA  and  IB 
together  with  the  125  kc  conversion 
frequency.  These  are  balanced  modu¬ 
lators,  the  output  of  each  consists  only 
of  two  sidebands  of  126  kc,  the  carrier 
itself  being  suppressed  by  the  balanced 
circuit.  The  two  filters  following  the 
modulators  select  opposite  sidebands, 
filter  A  the  upper,  and  filter  B  the 
lower.  The  two  single  sidebands  passed 
by  these  filters  combined  with  a  re¬ 
duced  carrier  form  the  input  to  the 
second  modulator,  which  uses  the  2500 


kc  conversion  frequency.  The  upper 
sideband  of  this  m^ulation  is  selected 
by  the  following  filter  and  passed  to 
the  third  modulator. 

The  transmitter  is  designed  for  op¬ 
eration  on  any  of  six  predetermined  fre¬ 
quencies  between  4J  and  22  megacycles 
and  the  third  conversion  frequency 
must  be  chosen  to  give  the  desired  final 
frequency.  Five  amplifier  stages  fol¬ 
low  the  third  modulator  and  give  the 
transmitter  an  output  of  2  kilowatts 
for  the  envelope  peak.  As  used  at 
Lawrenceville,  N.  J.,  the  transmitter 
drives  a  water-cooled  amplifier  with  an 
envelope  peak  output  of  60  kilowatts. 

•  •  • 

Determination  of  Acoustic 
Characteristics  of  Halls  By 
Optical  Experiments 

A  MEANS  OF  DETERMINING  the  aCOUStic 
properties  of  auditoriums  by  means  of 
optical  experiments  with  small  models 
is  described  by  R.  Vermeulen  in  the 
November  1940  issue  of  Phillips  Tech¬ 
nical  Review.  The  principle  of  the 


model  used  for  this  purpose  is  shown  in 
Fig.  1.  The  part  of  the  auditorium 
occupied  by  the  audience  is  left  open 
because  the  sound  which  is  incident  on 
the  audience  is  almost  completely  ab¬ 
sorbed.  The  light  source  is  placed  in 
the  position  of  the  stage,  orchestra,  or 
other  source  of  sound. 

If  a  photographic  plate  or  a  frosted 
glass  plate  is  placed  in  the  opening  in 
the  audience  space,  it  will  receive  the 
direct  light  from  the  lamp  and  the  light 
reflected  by  the  ceiling  and  walls.  The 
distribution  of  the  intensity  of  illumi¬ 
nation  over  the  floor  space  will  corre¬ 
spond  to  the  distribution  of  the  inten¬ 
sity  of  sound  over  the  audience.  This 
is  true  as  long  as  the  propagation  of 
sound  takes  place  according  to  the 


Fi9.  1 — Diagram  of  the  model  audi¬ 
torium  used  in  determininq  acousti¬ 
cal  characteristics 


rules  of  geometric  optics.  This  is  true 
for  high  frequencies  whose  wave¬ 
lengths  are  small  compared  with  the 
dimensions  of  the  surfaces  at  which 
the  sound  is  reflected.  For  low  fre¬ 
quencies,  however,  it  does  not  hold.  A 
further  restriction  of  the  fidelity  of  the 
model  lies  in  the  fact  that  it  is  almost 
impossible  to  make  the  optical  reflec¬ 
tion  coefficients  as  large  as  the  acoustic 
reflection  coefficients  of  many  ordinary 
wall  coverings.  However,  if  the  experi¬ 
menter  is  primarily  concerned  with  in- 


DouBLE  Sideband  un't 


Diagram  of  the  tronBmitter  capable  of  tronemittinq  two  lingle- 
■ideband  Bignals  simultaneouily 
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ir  TRANSMiniNG  TUBES 

★  RECEIVING  TUBES 

★  BAHERY  TUBES 

★  HEARING-AID  TUBES 

Melted  and  worked  under  close 
supervision  to  assure  maximum 
emissivity,  uniformity  and  the 
highest  tensile  strength 


WIRES  drawn  to  .0005"  diam. 
RIBBON  rolled  to  .000 1 "  diam 


SPECIAL  ALLOYS  made  to  meet 

individual  specifications 

Write  for  list  of  stock  Alloys 


Sine*  1901 


/  DECADE 

eu)  AMPLIFIER 


MODEL  220 


A  highly  stable  amplifier 
giving  gains  of  exactly  10 
and  100  times.  Operated 
by  self-contained  batteries. 
Through  the  use  of  special 
circuits  the  gain  is  inde¬ 
pendent  of  battery  voltage, 
circuit  constants  and  tubes 
within  2%  from  10  to 
100,000  cycles.  Particularly 
useful  with  our  Model  300 
Electronic  Voltmeter  to 
increase  its  sensitivity, 
permitting  voltage  meas¬ 
urements  down  to  30  micro¬ 
volts.  Send  for  Bulletin  7. 

SENSITIVE  ELECTRONIC 
AC  VOLTMETER 


MODEL  300 


10  to  150,000  cycles. 

1  millivolt  to  100  volts  in  five 
ranges  (to  1,000  and  10,000 
volts  with  multipliers). 

Logarithmic  voltage  scale. 

AC  operation,  115  volts,  60 
cycles. 

Accurate  and  stable  cal¬ 
ibration. 

Ballantine  Laloratories,  Inc. 

BOONTON  NEW  JERSEY 


telligibility  the  optical  models  can  be 
successfully  used. 

In  order  to  determine  the  directional 
distribution  of  the  radiation  which  is 
incident  upon  a  given  point,  a  camera 
obscura  is  used.  This  is  a  small  cube 
with  an  edge  of  1  centimeter,  with 
small  holes  in  the  centers  of  two  op¬ 
posite  faces,  and  a  piece  of  phot^ 
graphic  paper,  light  sensitive  on  both 
sides,  is  placed  halfway  between  these 


Fig.  2 — ^Modal  of  tho  broadcasting 
studio  at  HUrorsom  undor  typical 
oporotfng  conditions 

two  faces.  When  the  camera  is  placed 
at  a  spot  in  the  model  at  which  one  de¬ 
sires  to  investigate  the  directional  dis¬ 
tribution  of  the  sound,  an  image  will  be 
formed  on  both  sides  of  the  photo¬ 
graphic  paper  from  which  can  be 
judged  the  main  direction  of  the  light 
incident  upon  the  front  and  rear  of  the 
camera  obscura.  By  making  three  ex¬ 
posures  with  the  holes  in  the  camera 
first  front  and  back,  then  right  and  left 
and  then  top  and  bottom,  a  complete 
picture  can  be  obtained  of  the  direc¬ 
tional  distribution  of  the  sound  at  the 
spot  investigated.  The  picture  can  be 
made  very  clear  by  pasting  the  photo¬ 
graphs  obtained  upon  a  cube  so  that  the 
line  joining  the  center  of  the  cube  and 
a  blackened  point  of  a  photograph 
pasted  on  one  side  corresponds  to  the 
direction  of  the  ray  which  caused  the 
blackening.  Figure  2  shows  a  cross- 
sectional  diagram  of  the  broadcasting 
studio  in  Hilversum,  Netherlands,  with 
a  camera  obscura  for  each  of  the  four 
points  indicated. 


Daylight  Measurement 
of  Cloud  Ceiling  by 
Photoelectric  Means 

Informattion  on  the  height  of  the 
cloud  ceiling,  vitally  important  to  air¬ 
plane  pilots,  may  now  be  obtained  dur¬ 
ing  the  day  as  well  as  at  night  by  a 
method  described  in  “Daytime  Photo¬ 
electric  Measurement  of  Cloud  Heights,” 
by  Maurice  K.  Laufer  and  Laurence  W. 
Foskett  in  the  May  1941  issue  of 
Electrical  Engineering.  In  the  United 
States  and  Canada,  the  meteorologrical 
services  use  ceiling  projectors  at  air¬ 
ports  to  determine  the  height  of  ceilings 
at  night.  The  intense  beam  of  light 
from  such  a  projector  forms  a  con¬ 
spicuous  spot  on  the  bottom  of  the 
cloud  and  a  simple  optical  instrument 
at  some  known  distance  from  the  pro¬ 
jector  is  used  to  measure  the  angle  be¬ 
tween  the  line  of  sight  to  the  spot  and 
the  line  to  the  projector.  The  altitude 


WIRE  &  RIBBON 

For  Direct  -  Heated 

ELECTRON  EMITTERS 

in  VACUUM  TUBES 


SIGMUND 


Pity  the  poor 
parts  manufacturer 

These  are  days  when  wheels 
are  whirring  .  .  .  when  every 
scientific  aid  is  called  into 
being  to  work  miracles  in 
speeding  production.  We  here 
at  OXFORD -TARTAR  are 
grateful  for  your  co-opera¬ 
tion  in  anticipating  your 
wants  in  the  months  to  come. 
We  are  doing  everything  we 
can  to  meet  scheduled  de¬ 
livery  dates  .  .  .  but  please 
be  patient. 

See  us  at  the 
PARTS  SHOW 
Chicago,  June  10-13 
Booth  829 
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Towers  of  the  Arlington  radio  sta¬ 
tion.  NAA.  which  hare  made  radio 
history  for  the  past  thirty  years,  are 
to  be  tom  down  since  they  are  a 
menace  to  modern  aviation  and 
since  long  wave  communication  is 
of  diminishing  technical  and  com¬ 
mercial  importance.  Two  towers 
are  450  feet  high,  while  the  third 
is  600  feet  high 


Method  of  measuring  cloud  height 
in  daytime 

ment.  The  projector  consists  of  a  24- 
inch  pasabolic  mirror  with  an  a-c 
operated  high  intensity  mercury- 
vapor  lamp.  The  modulation  of  the 
beam  is  approximately  95  per  cent 
and  has  a  frequency  of  120  cycles  per 
second  when  the  lamp  is  operated  on 
60-cycle  current.  A  phototube  and  a 
8-inch  lens  are  used  to  detect  the  mod¬ 
ulated  light  signal  after  reflection  from 

•  •  • 

FAMILIAR  LANDMARK 
TOGO 


'  Photoet^ 

I* — Baseline(l,000fift)—A  amplifier 


of  the  cloud  is  easily  computed  by  mul-  i 
tiplying  the  distance  from  the  optical 
detector  to  the  projector  (on  a  hori¬ 
zontal  line)  by  the  tangent  of  the 
angle  between  the  line  of  sight  and  the  i 
horizontal. 

To  make  this  measurement  in  day¬ 
light,  a  modulated  light  beam  and  a 
photoelectric  detector  are  used.  The 
accompanying  figure  shows  the  equip- 


RESISTOR 
PRORLEM  ? 

Let  us  help  you  solve  it! 

%  'The  many  types  of  Globar  Ceramic  Resistors  are 
solving  difficult  resistance  problems  every  day.  Our 
competent  staff  of  engineers  are  at  your  service  with¬ 
out  obligation. 

When  writing  please  include  such  information  as — 
diagram  of  circuit,  function  of  resistor,  physical  limita¬ 
tions  and  electrical  specifications. 

GIOBAR  DIVISION 

THE  CARBORUNDUM  COMPANY,  NIAGARA  FAllS,  N.  Y. 


(Carborundum  and  Globar  are  registered  trademarks  of 
and  indicate  manufacture  by  The  Carborundum  Company) 
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SHEET-METAL 
HOUSINGS 


6ENERAI  CABINET  RACKS 
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■odolo  19"  rack  pooob  fai  koigkis  traM 
1^4"^  h)  35". 

Cmitonour  Sheet  Mmtml  Department 
for  '••timotoa-  on  your  apeciof 
rettuirementa.  We  moke  euelom- 
buUt  eobinete,  ponefa  end.  punched 
ekomaia  for  many  typee  of 
commerciml  opplieotiona. 


MIDGET  CONDENSERS 


BUO  pracitioii-boill  aMsol  coodomon  ora  araifo.io  aooy 
typw  ood  copocMof  fw  o  yorioty  of  cooMMsciol  laqohawaoh. 
TIloy  footora  Abiarag  196  bMolotioo,  posMvo  wlpiiig  rotor 
cootod,  tUcIro-toldorod  rotor  and  stotor  otsooMlos.  briskt 
eodoiioai  plotod  BiUtfc,  ood  roggod  ^ockonical  comlrvcHoii. 
Wo  will  bo  plMtod  to  famitli  odioratoi  m  yow  rogohoaiants. 
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CLEVELAND,  OHIO 
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GOAT  FORM-FIT  SHIELDS 
”1330”  SERIES 

for  GT/G  —  GT  —  Loktal  Tubes 


DfVJS/ON  FRED  COAT  CO  EST.  1893 
314  DEAN  STREET,  BROOKLYN,  N.  Y. 


GOAT  METAL  STAMPINGS,  Inc 


the  cloud  ceiling.  The  signal  is  ampli¬ 
fied  by  a  five-stage  120-cycle  resistance- 
capacitance  tuned  amplifier.  In  prac¬ 
tice  the  base  of  the  cloud  is  scanned 
by  the  detector  until  the  output  meter 
indicates  that  the  light  signal  is  being 
received.  The  computation  of  altitude 
is  made  as  in  the  night  time  measure¬ 
ment. 

In  order  to  keep  the  average  photo¬ 
tube  current  produced  by  the  back¬ 
ground  light  at  a  minimum,  the  optical 
system  of  the  detector  was  designed  to 
pick  up  an  area  on  the  ceiling  no  larger 
than  the  spot  illuminated  by  the  pro¬ 
jector.  A  diaphragm  was  located  at 
the  focus  of  the  8-inch  glass  lens  and 
a  type  929  phototube  was  placed  im¬ 
mediately  behind  the  diaphragm.  This 
tube  was  chosen  because  its  response 
is  high  in  the  spectral  region  where 
the  mercury  lamp  emits  most  of  the 
energy  usable  in  a  glass  system.  The 
amplifier  used  has  an  effective  band 
width  of  100  cycles  per  second  which 
is  narrow  enough  to  make  the  minimum 
detectable  signal  dependent  only  on  the 
period  of  the  output  meter  if  the  back¬ 
ground  noise  results  from  statistical 
causes. 

By  the  use  of  this  instrument  dark 
overcast  clouds  at  an  elevation  of 
9,000  feet  have  been  detected  readily 
during  the  daytime.  For  cumfllus  clouds 
illuminated  by  direct  sunlight  and  hav¬ 
ing  elevations  up  to  4,000  feet,  the  de¬ 
tection  is  positive.  By  using  battery- 
operated  incandescent  lamps  to  produce 
background  light,  a  signal  light  of 
about  5  X  10*'  times  the  background 
light  may  be  detected. 


Acoustic  Control  for  the 
Concert  Stage 

Concert  singers  and  instrumentalists 
are  somewhat  at  a  loss  when  they  per¬ 
form  in  large  concert  halls  and  audi¬ 
toriums  because  the  acoustic  conditions 
are  such  that  they  are  unable  to  hear 
themselves  as  they  would  in  a  smaller 
chamber.  As  a  result  the  performers 
complain  of  an  inability  to  relax,  a 
feeling  of  being  ill  at  ease,  of  having 
low  vocal  efficiency,  of  forcing  the  voice 
in  an  effort  to  project  and  using  a 
higher  speed  than  is  best  for  the  music 
in  an  effort  to  get  more  volume  and  fill 
up  the  house.  A  method  has  been  de¬ 
vised  to  help  concert  performers  and 
has  been  described  in  the  January  1940 
issue  of  the  Journal  of,  the  Acoustical 
Society  of  America  by  Harold  Burris- 
Meyer. 

Several  years  ago  Mr.  Paul  Robeson 
discovered  that  if  he  stood  in  front  of 
a  loudspeaker  of  a  public  address  sys¬ 
tem  being  used  in  a  concert,  he  enjoyed 
some  of  the  desirable  acoustic  condi¬ 
tions  usually  associated  with  a  small 
studio.  Using  this  as  a  starting  point, 
experiments  were  conducted  to  deter¬ 
mine  the  best  conditions  of  playing 
back  the  music  to  the  artist  so  that  he 
may  perform  under  the  most  favorable 
conditions.  It  was  discovered  that  if 


When  •  precision  electrical  device  or  a  critical  process  is  powered  from 
an  AC  line,  a  Raytheon  Voltase  Stabilizer  will  permanently  eliminate 
all  of  the  detrimental  effecb  caused  by  AC  line  voltage  fluctuations. 
Made  for  all  commercial  voltages  and  frequencies,  single  or  three  phase. 

Raytheon’s  twelve  years  of  experience  in  successfully  applying  the 
Stabilizer  to  hundreds  of  perplexing  voltage  fluctuation  problems  is  at 
your  service.  It  will  pay  you  to  take  advantage  of  our  engineering  skill. 

Write  for  Bulletin  DL48-71  JE  describing  Raytheon  Stabilizers. 


RAYTHEON  MANUFACTURING  CO. 

100  Willow  Street  WALTHAM,  Massachusetts 
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ELECTRICAL 

CONTACTS 

by  BRAININ 

For  your  regular — and 
unusual  requirements 

BRAININ  can  supply  electrical  con¬ 
tacts  for  your  regular  requirements; 
and  in  accordance  with  your  speci¬ 
fications,  in  silver,  platinum,  palla¬ 
dium  and  their  alloys.  The  making 
of  laminated  sheet  and  wire,  bi¬ 
metals,  composite  rivets  and  screws 
is  another  phase  of  our  complete 
service.  We  are  now  serving  many 
reputable  firms  and  feel  sure  your 
needs  can  be  filled  to  complete 
satisfaction. 

May  we  quote  on  your  regular  con¬ 
tact  requirements  —  or  discuss  your 
design  problems,  whether  in  refer¬ 
ence  to  new  applications  or  for  the 
redesign  of  existing  products? 
Prompt,  confidential  attention  given 
to  all  inquiries. 


C.  S.  BRAININ  CO. 


20  VANDAM  STREET,  NEW  YORK.  N.  Y. 


JJCU#  INDUSTRIAL 
nCwW  RELAY 


Series  tSO  Relay;  2  make  and  2  break 

To  meet  the  need  for  a  compact  and 
small  sise  positiT#  and  reliable  4  pole 
relay  at  on  economical  price,  AD¬ 
VANCE  oimounces  iti  series  980.  These 
relays  are  only  2V*"  wide,  IV^"  high 
and  V/%'"  deep.  Capacity  10  amps, 
at  110  Tolts.  ATailoble  with  W, 
3/16"  or  Vi"  contacts.  4  pole  single- 
throw  either  normally  open  or  normally 
closed:  4  pole  double-t^ow;  or  4  pole 
2  make  and  2  break  os  illustrated. 

Write  for  Catalog  F  UIuMtrating  our 
complete  line  of  Rolays. 

advance 

ELECTRIC  COMPANY 

1260  W.  2nd  St.,  Los  Angeles,  Calif. 

Relay  Manufacturers 


the  artist  hears  the  reproduced  sound  a 
little  later  than  the  ori^nal  one,  he  is 
perfectly  satisfied  that  he  is  hearing 
himself  even  though  the  reproduced 
sound  be  of  much  less  intensity  than 
the  original  sound.  It  seems  entirely 
logical  that  time  difference  should  be 
satisfactory  since  time  difference  is  a 
characteristic  of  long  reverberation  or 
room  resonance.  A  time  difference  is 
achieved  by  placing  a  directional 
speaker  50  feet  or  more  from  the  artist. 


Arrangement  of  sound  system  used 
to  assist  concert  artist 

or  by  pointing  it  at  a  surface  which 
will  reflect  the  sound  to  the  artist  so 
that  the  path  from  speaker  to  artist  is 
more  than  50  feet.  Successful  opera¬ 
tion  of  this  system  requires  that  no 
reproduced  sound  is  heard  by  any  part 
of  the  audience. 

Experiments  involving  frequency 
control  at  low  intensity  have  shown 
that  the  presence  or  absence  of  low  fre¬ 
quencies  is  not  apparent  except  in  the 
case  of  loud  reproduction.  Over-em¬ 
phasized  frequencies  of  1500  cps  and 
up  can  be  heard  at  low  intensity.  Also, 
low  frequencies  lack  directional  char¬ 
acteristics  and  even  with  a  highly  di- 


‘‘SPARKO”  RESPONDS 


In  r»ply  to  words  spoken  into  a 
microphone.  Sporko,  a  robot  dog. 
recently  exhibited  at  the  Electric 
Living  Show  in  Chicago,  barks, 
walks,  sits  up,  wags  his  toU.  and 
does  other  tricks.  We  show  Sparko 
sitting  up  and  barking.  Perhaps 
in  his  own  language  his  barking 
means.  "Science  is  certainly  won 
derful" 


versatile 

films 


RESISTANCES:  Colloidal  graph¬ 
ite  it  a  resistance  material  wide¬ 
ly  used  in  volume  controls,  tone 
controls,  grid  leaks,  and  similar 
types  of  fixed  and  variable  re¬ 
sistors 


TEST  SPECIMENS:  This  pro¬ 
duct  alto  hat  many  advantages 
over  common  foils  for  measur¬ 
ing  constants  of  insulating  sub¬ 
stances. 


VACUUM  TUBES:  Films  formed 
with  "dag"  colloidal  graphite 
discourage  secondary  and  unde¬ 
sirable  primary  emission  emana¬ 
ting  from  vacuum  tube  elements. 
Electrostatic  shielding  may  alto 
be  accomplished. 


THERMOPILES:  Radiation  col- 
\  lectors  utilize  the  heat  con- 
S.  ducting  and  high  "black-body" 

values  of  "dag”  deposits. 


CATHODE  RAY  ENVELOPES: 

.  Interior  walls  coated  with  similar 
films  provide  "gettering”,  focus¬ 
ing,  intensifying,  and  shielding 
action  in  television  tubes. 


EVACUATED  DEVICES:  Shields, 
guard  rings,  "cat’s  whisker" 
contacts,  conductive  cements, 
and  special  electrodes  or  con¬ 
tacts  are  formed  conveniently 
with  "dag"  dispersions. 


PHOT9ELECTRIC  CELLS: 
Graphite  surfaced  electrodes 
absorb  free  alkalies  and  alkaline 
metals  in  photoelectric  cells. 
No  selenides  result  when  the 
"dag”  product  is  used  in  the 
selenium  types. 


The  above  statemencs  should  not  be 
considered  as  rrcommcrulmx  the  use 
of  colloidal  fraphite  in  t  ioltition  of 
any  valid  patents  which  may  exist. 

HGHESOn 

COLLOIDS  CORPORATION 

PORT  HURON.  MICHIGAN 
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CABLES 

ECONOmCALLV  PIODICED 


QUALITY  CRAFTSMANSHIP 


rectional  speaker  will  slop  over  into 
the  audience  if  they  have  to  travel 
more  than  50  feet  before  reaching  the 
artist.  High  frequencies  are  direc¬ 
tional  enough  to  be  kept  away  from  the 
audience  and  are  absorbed  readily  by 
the  furnishings  of  the  stage. 

The  technique  is  fully  effective  when 
the  sound  level,  at  the  position  of  the 
artist,  is  not  measurably  affected  by 
turning  the  system  on  or  off,  whether 
the  measurement  be  made  at  flat  re¬ 
sponse  or  weighted  for  loudness  in  con¬ 
formity  with  the  ear  curve.  A  single 
speaker  can  effectively  cover  a  sharply 
defined  stage  area  of  approximately 
200  square  feet.  A  single  footlight 
microphone  can  respond  effectively  to 
music  emanating  from  any  point 
within  that  area  and  a  level  set  well 
below  the  point  of  regeneration  for  an 
empty  house  is  safe  and  more  than 
adequate  for  a  full  house. 


Phototube  Control  for 

Bessemer  Steelmaking 

The  control  of  Bessemes  steelmak¬ 
ing  by  means  of  phototube  circuits  was 
described  by  H.  K.  Work  before  the 
February  1941  New  York  meeting  of 
the  American  Institute  of  Mining  & 
Metallurgical  Engineers.  This  method 
gives  a  rapid  and  quantitative  indica¬ 
tion  of  changes  in  the  flame  which  are 
recorded  graphically  for  each  flow  and 
the  interpretation  of  these  curves  was 
discussed  as  well  as  the  procedure  for 
applying  the  method  for  control.  The 


NEW  TERMINALS! 

WUA  lULde  Range  IWJxhn 


No.  140  SERIES 


wide  UMl 

is/sr  hint. 

■mala. 

141 

mlnala. 

t-n  z 

ecrewa. 

142 

Made  In  three  siiea  as  shown  above.  Bar¬ 
rier  strips  not  only  make  a  Ions  leakage 
path,  but  prevent  direct  shorts  from  frayed 
wires  at  terminals.  Molded  bakelite  Insu¬ 
lation. 

Terminals,  Terminal  Panels.  Plugs,  and 
Sockets  made  to  your  speclflcations. 


IH'  wide  X  V 
high. 

1  to  W  ter- 


1-5/lC'  wide  z 
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Write  for  prices 
end  templet. 


HOWARD  B.  JONES 

2300  WABANSIA  AVENUE. 
CHICAGO  ILLINOIS 


Phototube 

head 


[2  dKf 


Amplifier 


oessemer  , 

— r— 

Represents  VC 
Section  AAf 

Bessemer  Lw 
converter'^ — 


Equipment  and  Wiring  for  Communi¬ 
cations  Companies  to  their  Specifica¬ 
tions. 

Quality  Amplifiers  to  Specifications. 

Radio  Transmitter  or  Similar  Precision 
Wiring  Problems. 

Metal  Chassis  and  Cabinet  Fabrica¬ 
tion. 

SNERRON  METALLIC  CORPORATION 

1201  FlHsbing  Avene*  •  Brooklyn,  N.  Y. 


Fig.  1 — Arrangement  of  phototube 
equipment  in  relation  to  the  flame 
of  the  Beitemer  converter 

diagram  of  Fig.  1  shows  the  position  of 
the  phototube  equipment  in  relation 
to  the  Bessemer  converter  flame  and 
the  approximate  field  of  view  of  the 
phototube.  The  preferred  field  of  view 
encloses  substantially  the  whole  flame 
at  its  maximum  size.  Naturally  this 
also  includes  areas  not  covered  by  the 
flame,  but  these  do  not  interfere  with 
the  flame  reading,  if  suitable  precau¬ 
tions  are  taken  in  locating  the  equip¬ 
ment,  because  of  the  relatively  great 
intensity  of  the  radiation  of  the  flame. 
The  distance  of  the  phototube  unit  from 
the  converter  in  the  installation  under 
discussion  is  approximately  60  feet. 
The  exact  location  is  controlled  by  the  ! 
mechanical  conditions  in  a  particular  ' 
mill  such  as:  (1)  convenience  of  mount-  . 
ing;  (2)  interference  by  cranes  or  ; 


First  for  Dependability 

They’re  Eicor-Engineered  to  the  most 
exacting  specifications  for  important 
Aircraft,  Police  and  Marine  mobile 
radio — proved  right  in  actual  perform¬ 
ance!  They  assure  unfailing  power 
supply  even  under  the  most  severe  op¬ 
erating  conditions.  Wide  range  of 
types  for  every  need  from  the  smallest 
in  size  to  the  largest  in  output.  Settd 
us  your  Specifications  or  Write  for 
Bulletin  D2. 

See  ut  at  Sooth  631 
Radio  Parts  Matleeal  Trade  Shew 

EICOR  1050  W.  Adam*  St..  Ckica(o,  U.S.A. 
Export;  Ad.  Aoriomo,  19  ^ood  St.,  N.  Y. 
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smoke;  (3)  exclusion  of  other  Bes¬ 
semer  flames,  the  sun,  and  the  sky 
from  the  field  of  view;  and  (4)  ease  of 
servicing. 

There  are  three  phototubes  inclosed 
in  the  viewing  unit  and  the  output  of 
the  three  tubes  is  amplified  and  re¬ 
corded.  In  order  to  use  this  record 
most  effectively  it  is  desirable  to  em¬ 
ploy  filters  on  the  viewing  unit.  A 
number  of  different  filters  and  combina¬ 
tions  of  filters  were  tried,  and  the  one 
finally  selected  as  the  most  suitable  on 
the  basis  of  present  knowledge  can  best 
be  described  as  a  heat-absorbing  filter 
together  with  an  ultraviolet-absorbing 
filter.  This  combination  is  now  used  in 
regular  production.  The  equipment 
used  is  shown  in  Fig.  2  and  includes  the 
phototube  viewing  unit  using  the  three 
phototubes,  an  amplifier  and  the  re¬ 
cording  unit. 


For  DEVELOPMENT  ENGINEERS 
Who  Want  PROMPT  DELIVERY 
of  TRANSFORMERS 

The  transformers  you  buy  from  us  meet  your  three 
chief  requirements.  I — Highest  quality  in  mate¬ 
rials  and  workmanship;  2 — Proved  Designs  that  give  j 
dependable  performance;  3 — Promptness  of  de¬ 
livery,  to  enable  you  to  beat  your  own  time  limita¬ 
tions. 

Our  wide  experience  with  a  variety  of  designs,  serv¬ 
ing  the  most  exacting  buyers  in  both  the  audio  and 
power  field  gears  us  to  this  type  of  service.  The 
companies  we  serve  testify  to  the  top  quality  of 
our  product.  Our  engineers  will  be  glad  to  help 
you  solve  your  particular  transformer  problems. 

WRITE  THE  HEADQUARTERS  FOR 
AMERICA'S  TRANSFORMER  PROBLEMS 

Suppliers  to  manufacturers  demanding  highest  quality 

NEW  YORK  TRANSFORMER  CO. 


Sales  Department 


480  LEXINGTON  AYE. 


NEW  YORK.  N.  Y. 


Fig.  2 — Phototub*  h*ad.  ampUiior 
and  recorder  used  in  Beitemer  con¬ 
verter  control 

A  typical  flame  curve  is  shown  in 
Fig.  3.  The  point  marked  A  is  the  start 
of  the  blow  and  the  direction  of  increas¬ 
ing  time  is  from  right  to  left.  For 
various  studies  involving  blowing,  time 
is  an  important  reference  point.  The 
period  of  low  flame  intensity  marked 
AB  is  generally  referred  to  as  the  sili¬ 
con  blow  because  to  a  large  extent  the 
silicon  burns  out  during  this  i>eriod  j 
and  BE  is  called  the  carbon  blow  for 
similar  reasons.  The  maximum  height 
of  the  curve  CD  furnishes  information 
about  the  metal  temperature.  This  • 
indication  of  relative  temperature  is 
one  of  the  benefits  from  the  phototube 
control  because  of  the  great  effect  of 
temperature  on  the  nitrogen  content 
of  the  steel. 

As  the  flame  intensity  falls  at  the 
end  of  the  blow  an  arrest  occurs.  This 
may  vary  in  shape  and  position  de¬ 
pending  on  the  steelmaking  practice 
and  the  filters  used  in  the  flame-control 
equipment.  It  has  become  accepted 
practice  to  refer  to  the  beginning  of 
this  arrest  in  the  curve  as  the  end 
point  because  it  has  served  as  a  guide 
to  indicate  when  the  blow  was  ready  to 
turn  down.  The  fact  that  this  arrest 
occurred  regularly  at  about  the  same 
position  when  blowing  conditions  were 
constant  made  it  natural  to  consider 
this  a  natural  reference  point. 

The  point  F  is  generally  referred  to 


RELA  YS 


for 

SENSITIVITY 

D.C.  RELAYS 

operating  at  one  to  fifty 
milliwatts  to  control  A.C. 
loads  of  50  to  1000  watts 

AS.  RELAYS 

actuated  by  tefepbonicafly 
applied  sound  to  initiate 
control  functions  through 
other  relays 

ACOUSTIC 

SWITCHES 

with  sensitivity  adjustable 
for  desired  response  to 
sounds  of  high  or  low 
intensity. 

Writ*  ior  Data  Sh**t  Num¬ 
ber  Seven  listing  new  Sigma 
products  including  the  type 
3-U  one  milliwatt  relay. 


For  Aircrait  Use 

Sigma  Sensitive  Relays  to  handle 
loads  up  to  150  watts  are  now 
available  in  hermetically  sealed 
housings,  either  with  or  with¬ 
out  plug-in  mounting  base. 

SIGMA  INSTRUMENTS 

INCORPORATED 
76-78  FREEPORT  STREET 
BOSTON,  MASSACHUSETTS 


CS 
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Fi9.  3 — Typical  rocord  of  luminous  enorgy 
content  of  Bessemer  flame  produced  by 
photoelectric  equipment 


as  the  flashback  or  end  of  the  blow  and 
is  caused  artiflcially  or  by  the  converter 
flame  impinging  against  the  shield  on 
the  walls  of  the  building.  This  is  a 
valuable  reference  point  for  checking 
the  afterblow  and  a  special  effort  is 
made  to  select  a  Alter  combination  that 
shows  this  clearly. 

This  forms  the  basis  of  controlling 
the  Bessemer  furnace  to  give  a  more 
uniform  product  and  also  a  means  of 
producing  various  types  of  Bessemer 
steel.  This  development  promises  much 
in  bringing  back  Bessemer  process  as 
an  important  method  of  producing  steel 
and  points  the  way  for  the  use  of  the 
electronic  method  in  other  heavy  in¬ 
dustries. 


SCREW  PRODUCTS 


Knurling  MADE  THEM  FAMOUS 


because  of  their  unique  knurled  heads  that  gear  right  to  the 
fingers  and  save  slip,  time,  labor  and  their  knurled  points  that 
never  let  go — never  shake  loose.  "Unbrako"  Products  are 
available  in  a  complete  range  of  sizes  from  number  4  up.  For 
free  samples  and  literature,  write — 


A-C  Bridge  for  Voltage  and 

Phase  Determination 

An  instrument  for  the  determina¬ 
tion  of  a-c  voltages  and  phase  relations 
is  described  in  an  article  by  J.  R.  Barn¬ 
hart,  appearing  in  the  April  1941  is¬ 
sue  of  Instruments.  A  rugged  d’Arson- 
val  galvanometer  is  connected  to  an 
a-c  bridge  network  by  an  electronic  cir¬ 
cuit  so  that  the  operation  is  very  much 
the  same  as  with  the  Wheatstone 
bridge,  except  that  the  galvano- 
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PHOTO  ELECTRIC  CELLS 

BRAVLEV  LABORATORIES.  INC. 

82  M£A00W  ST.  •  NIW  HAVEN.  CONN. 


REMINGTON  ARMS  CO. 

CHRONOSCOPE 


Fig.  1 — Diagram  Bhowing  the  basic  circuit 
of  the  Toltage  detecting  element  of  the 
a-c  bridge 


AccHrate  Withia  1% 
Betweea  1  &  200  Millisecoads 


meter  impedance  is  greatly  increased. 
This  instrument  recognizes  not  only 
the  presence  or  absence  of  a  voltage, 
but  also  its  phase  displacement.  The 
fundamental  circuit  of  this  bridge  is 
shown  in  Fig.  1.  T,  is  a  triode  tube 
whose  plate  is  connected  to  the  cathode 
at  K„  a  full-wave  rectifier  tube.  Con¬ 
nections  are  made  so  that  when  P,  has 
a  positive  voltage  applied,  the  voltage 
of  Pg  is  negative.  P,  and  P*  are  resis¬ 
tances  of  equal  value  and  Af  is  a 
d’Arsonval  galvanometer.  When  the 
voltage  of  Pj  is  positive,  current 
fiows  from  P,  through  K„  Pj, 

P„  Pi  and  back  to  P,.  Part  of  the  cur¬ 
rent  is  shunted  through  P,  and  Af, 
causing  the  galvanometer  to  tend  to  de¬ 
flect  to  one  side;  for  example,  to  the 
left.  When  P,  is  positive,  current  flows 
in  the  direction  P„  Pj,  P*,  E,  and 
back  to  Pg.  A  portion  is  shunted 
through  P,  causing  the  galvanometer 
to  tend  to  deflect  to  the  right.  Because 
of  the  inertia  of  the  moving  element  of 
the  galvanometer,  the  pointer  cannot 
follow  the  alternating  current  and 
therefore  to  the  eye  the  pointer  is  mo¬ 
tionless. 

If  a  potential  is  applied  to  grid  G 
in  phase  with  P„  the  current  tending 


M  &. W  Cements,  Enamels,  and  Lacquers, 
specially  developed  for  radio  use,  have 
been  supplied  to  the  Radio  Industry  ever 
since  its  earliest  days. 


Inquiries  invited 

Dynamometers,  wattmeters,  milliam- 
meters  and  voltmeters.  Also  ultra¬ 
sensitive  meters  both  for  A.C.  &  D.C., 
fluxmeters,  electrostatic  voltmeters 
from  full  scale  120  volts  to  over 
20,000  volts,  thermocouples,  earth  cur¬ 
rent  meters,  cable  testers,  etc. 

Specie!  Apparatus  Built  to  Order. 


In  addition  to  the  standard  radio  cements, 
enamels,  and  lacquers  listed  below,  Maas 
and  Waldstein  Company  supplies  special 
materials  formulated  after  a  study  of 
manufacturing  conditions. 


LOUDSPEAKER  CEMENTS— A  complete  line 
having  drying  and  film  characteristics  to 
meet  every  requirement  of  loudspeaker 
fabrication. 


RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 


THUMOPIASTIC  CEMINTS— For  all  hot 

pressing  operations. 


fO  POTTER  ST.  CAMtRIDGE,  MASS. 

Branch:  IS  East  26th  8t.,  New  York  City 
ReproMntatIvo:  E.  N.  Wekbor 
43Sa  W.  Reoeavelt  Ril..  Chicafo.  III. 


COIL  ENAMELS  — High  dielectric  strength; 
resistant  to  moisture;  good  coverage;  for 
machine  or  hand  dipping. 


RESISTOR  ENAMELS  —  Heat  resisting;  adhere 
to  porcelain;  in  many  colors  for  identify¬ 
ing  resistors  of  various  capacities. 


CONDENSER  ENAMELS-Adhere  to  greasy 
surfaces. 


TUBE  SHIELD  LACQUERS— For  tinned  and 
aluminum  shields;  special  heat-dissipating 
lacquers. 


A  LITTLE  MEANS  A 
LOT 


CONE  LACQUERS  — Clear  or  slightly  pig¬ 
mented;  available  in  three  standards  of 
flexibility;  moisture  resistant. 


METAL  LACQUERS  — Clear  and  decorative. 


We  could  convert  sunlight  directly  into 
kilowsjtts — but  the  cost  is  prohibitive! 

There  is  nothing  prohibitive  about  the 
cost  of  converting  light  beams  into  micro¬ 
amperes.  Compare  the  performance 
and  prices  of  our  mounted  and  un¬ 
mounted  photocells  before  you  settle 
your  design  and  specifications  for  Photo¬ 
electric  Cells. 

Wrifo  Dopartmont  E-4  for  catalog  giving 
technical  cnarocterliflct. 


BRONZING  LIQUIDS  — For  use  with  bronze 
powders  in  covering  metal  parts. 


CABINET  FINISHES  —  Materials  and  complete 
schedules  for  finishing  metal  and  wood 
cabinets. 


INSULATING  LACQUERS  —  For  use  on  inside 
of  1.  F.  cans;  adequate  insulating  properties. 


Radio  engineers,  interested  in  securing 
the  best  results  at  low’est  unit  cost,  are 
invited  to  avail  themselves  of  M  &.W’s 
advisory  service. 


Composed  of  short  bits  of  very  fine 
wire  in  a  vacuum,  this  thermo¬ 
couple  would  hardly  be  expected 
by  the  uninitiated  to  be  of  much 
use.  But  it  takes  dexterous  fingers 
and  keen  eyes  to  fashion  this 
thermocouple  for  the  measurement 
of  minute  high-frequency  currents 


MAAS  AND  WALDSTEIN  CO. 

Chicogo  NIWARK  los  Angeles 

PIONEERS  IN  PROTECTION 
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KENYON  TRANSFORMER  CO.,  Inc 

840  BARRY  STREET 


THE  liENWOOl)  LINZE  CO, 


NEW  YORK,  N.  Y. 


Cable  Address:  •'KENTRAN"— New  York 


to  move  the  pointer  to  the  left  will  be 
increased.  Conversely,  if  the  potential 
on  G  is  in  phase  with  E„  the  pointer 
will  move  to  the  right.  If  the  potential 
on  G  lags  E„  and  leads  E,  by  90  elec¬ 
trical  degrees,  or  vice  versa,  the 


ANNOUNCES  THE  FORMATION  OF 

WEBSTER-RAULAND 

A  GREATER  NAME  IN  SOUND 


A  greater  name  in  Sound  has  bean 
born!  The  Sound  Divisions  of  famed 
Websfer-Chicago  and  of  fha  pioneer 
Rauland  Corporation  are  now  one, 
to  be  known  to  the  industry  as 
WEBSTER-RAULAND. 

To  greater  WEBSTER-RAULAND. 
Webster-Chicogo  contributes  its  mag¬ 
nificent  manufacturing  facilities  and  its 
aggressive  distributing  organization. 
The  Sound  Division  of  the  Rauland 
Corp.  adds  a  wealth  of  engineering 
skill  and  production  ingenuity  to  this 
greater  name  in  Sound. 

Rauland,  the  parent  company,  con¬ 
tinues  its  manufacturing  activities  in 
the  communications  program  of  our 
national  defense  effort. 

WEBSTER-RAULAND,  with  the  great- 
est  aggregation  of  talent  and  resources 
in  the  Sound  field,  is  ready  with  a 
complete  line  of  quality  products,  pre¬ 
pared  to  undertake  any  Sound  prob¬ 
lem.  This  greater  name  in  Sound  is 
another  RAULAND  step  forward  in  the 
service  of  the  industry. 

THE  RAULAND  CORPORATION 

WnSTER-RAULAND,  Sound  Division 
3333  Beimonf  Ave.  Chicago,  iii. 


Fig.  2 — Circuit  of  a  aimple  a-c  bridge 


pointer  will  not  deflect.  For  any  in¬ 
termediate  angle  between  G  and  Ei 
or  E,  the  deflection  is  proportional  to 
the  cosine  of  the  phase  angle.  Whether 
the  phase  is  leading  or  lagging  can  be 
determined  by  the  direction  of  deflec¬ 
tion.  Figure  2  shows  the  circuit  dia¬ 
gram  of  a  simple  bridgre.  Ei,  E^  and 
E,  are  all  windings  on  the  same  trans- 


Qualify  is  a  little  like  Honor,  It 
carries  no  price  tagl  It's  always 
tor  sale  in  the  open  market  place 
— and  yet  were  you  to  buy  It 
alone — it's  price  would  be  above 
that  of  jewels. 


Fig.  3 — Circuit  for  meeuuring  power  factor 


there’s  a  lot  of 
difference  in 

rectifiers 


former.  There  they  are  all  in 
phase.  f2,  and  are  adjusted  until 
zero  deflection  occurs.  Then  Rt/Rt  = 
CJC^  and  there  is  no  voltage  across  V 
resulting  in  zero  deflection  of  the 
galvanometer. 

The  method  of  measuring  power  fac¬ 
tor  is  illustrated  in  Fig.  3.  The  poten¬ 
tials  of  El  and  E,  are  adjustable  in 
phase  relative  to  E,.  C«  represents  a 
standard  capacitor  having  zero  power 
factor.  C,  represents  the  unknown 
capacitor  with  its  equivalent  series 
resistance,  E,.  E,  and  E^  are  adjusted 
for  zero  deflection  of  Af.  In  this  case 
zero  deflection  occurs  because  the  power 
factor  of  a  voltage  between  G  and  Ej  is 
zero.  This  instrument  can  be  used  to 
measure  extremely  small  inductances 
and  capacitances. 


There's  a  lot  of  Kenyon  Quality 
in  every  Kenyon  Transformer  that 
you  buy  .  . .  Quality  that  comes 
from  twenty  years  of  continu¬ 
ously  and  exclusively  manufac¬ 
turing  transformers.  The  skillful 
craftsmanship  of  our  artisans,  the 
resourcefulness  of  our  engineers, 
the  far  sightedness  of  our  man¬ 
agement  all  have  contributed 
something  that  money  cannot 
buy — but  which  is  included  freely 
and  in  a  large  measure  to  every 
user  of  a  Kenyon  transformer. 


But  all  B-L  Rectifiers  are  designed  and 
built  to  one  standard — highest  quality. 

Whatever  the  application  —  it  is  only 
natural  to  think  of  B-L  Rectifiers — leaders 
in  the  field  for  many  years. 

For  all-around  dependable  service,  the 
railroad,  telephone,  airplane,  automobile 
and  numerous  other  industries  have  been 
using  compact,  durable,  economical,  silent, 
trouble-free  B-L  Rectifiers. 


No,  even  a  million  dollars 
couldn't  buy  more  transformer 
satisfaction  than  you'll  get  from 
a  Kenyon.  Ask  the  engineers  of 
America's  leading  Industrial  con¬ 
cerns.  They're  the  men  who 
know! 


Static  Electricity  on 
Rubber-Tired  Vehicles 

A  Discussion  of  the  fundamental  prop¬ 
erties  of  static  electricity  and  experi¬ 
ments  conducted  upon  rubber-tired  ve¬ 
hicles  by  Robin  Beach  appears  in  the 
May  1941  issue  of  Electrical  Engineer¬ 
ing.  The  voltages  which  result  from 
rapidly  moving  belts,  conveyors,  paper 
stock,  fabrics  and  similar  materials,  as 
well  as  those  which  originate  at  noz¬ 
zles  from  rapidly  issuing  steam  and 


Complete  information  on  tbe 
characteristics  of  B-L  Recti¬ 
fiers  is  available  on  request. 
Let  our  engineers  help  you 
solve  your  problems. 


NEW  1941  CATALOG  READY! 
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other  gases,  attain  amazingly  high 
values  under  favorable  conditions.  In 
various  ways,  voltages  ranging  from  a 
few  thousand  up  to  as  high  as  75,000 
volts  have  been  recorded,  and  in  some 
cases  with  large  quantities  of  stored 
charge  ready  to  arc  to  ground.  Sur¬ 
prising  as  it  may  seem  a  person  can 
generate  a  stored  charge  in  his  body  at 
a  voltage  as  high  as  10,000  volts  by 
scuffing  over  a  woolen  rug  on  a  dry, 
cold  day  and  upon  discharge,  can  cause 
a  spark  of  sufficient  intensity  to  light 


Fig.  1 — Typical  distribution  oi  static  | 
chargss  on  on  automobile 

a  cigarette  lighter  or  a  gas  jet.  Even 
this  commonly  known  phenomenon  can 
be  potentially  dangerous. 

A  great  many  fires  and  explosions 
are  known  to  have  originated  from,  the 
sparks  resulting  from  high-voltage 
discharges  on  gasoline  trucks,  oil 
trucks,  and  carriers  of  explosives  and 
of  other  inflammable  materials.  Many 
people  are  surprised  to  learn  that  an 
empty  gasoline  truck,  in  which  the 
residual  vapors  are  thoroughly  ad¬ 
mixed  with  air,  is  no  less  of  an  explo¬ 
sion  menace  on  highways  than  a  load 
of  dynamite.  Even  the  static-electric¬ 
ity  shocks  from  buses  and  automobiles 
should  not  be  considered  lightly  since,  | 
in  cases  of  impaired  health,  they  have  ] 


RADIO  TRAINING  IN 
GERMANY 


Phofof  courfesy 
of  fho  kadiart 
Corporoflon, 
C/«vt/ond, 
Ohio 


TELESCOPING  ANTENNA  operated  with 
S.  S.  WHITE  Remote  Control  Flexible  Shafts 

This  is  another  in  the  long  list  of  remote  control  problems  to  which 
S.  S.  WHITE  Remote  Control  Flexible  Shafts  have  supplied  the 
answer.  One  shaft  rotates  the  reel.  The  other,  with  a  "push-pull" 
action,  extends  and  retracts  the  telescoping  antenna  sections.  To¬ 
gether  they  provide  the  smooth,  easy  operation  characteristic  of  this 
particular  type  of  S.  S.  WHITE  flexible  shafting,  designed  and  built 
expressly  for  remote  control. 

_ _ _ _ _ _  The  reel-rotating  combination  consists 

of  Shaft  No.  l50L4t,  Metallic  Casing 
No.  lt9A&  and  their  respective  end  fit¬ 
tings.  It  comes  as  a  complete  unit 
which  can  be  attached  or  removed  in 
a  few  seconds  by  means  of  the  knurled 
coupling  nuts  on  each  and.  This  com¬ 
bination,  available  in  any  length,  is 
suitable  for  many  other  remote  control 
uses. 

The  push-pull  shaft  is  No.  079RI.  It  is 
not  kinked  or  damaged  whan  the  an¬ 
tenna  is  pulled  up  or  . ,  _ 

* - ^ ^  pushed  down  by  hand.  .  ~ 


FOR  DETAILS  about  S.  S.  WHITE  Remote  Control^®l^^ 

Flexible  Shafts  write  for  BULLETIN  38.  If  you're  Interested  in  shafts 
for  Power  Drives,  ask  also  for  Bulletin  1238.  Our  engineers  will 
gladly  help  you  work  out  flexible  shaft  application  details. 

S.  S.  WHITE 

The  S.  S.  White  Dentol  Mig.  Co. 

—  INDUSTRIAL  DIVISION - 

Department  E,  10  East  40th  St.,  New  York,  N.  Y. 


•  Pelie*  Radio  Transmitters  and 
Receivers 

•  Broadcast  Transmitters 

•  Concentric  Line  and  Fittings 

•  High  Freqnency  Antennae 

•  Special  Radio  Apparatus  to 
specifications 


Literature  and  Prices  sent  on  request 

MODEL  FD-9 
FM  MONITOR 


The  training  oi  radio  operatori 
goes  on  with  grave  seriousness 
Shown  hare  are  uniformed  men  ii 
a  school  for  training  aircraft  radic 
men,  undergoing  instruction  in  the 
operation  oi  direction  finding  equip 
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Direct  resdine  of  Center  Fro 
quency  Deviation,  with  or 
without  Modulation.  Sinflo  or 

Dual  frequency  operation  crystal  controlled  for  maxi¬ 
mum  stability.  Adjustable  Flasher  for  Modulation 
Limit.  High  Fidelity  Audio  Monitor  Dutput.  20  KC 
Maximum  Swinq  Indication.  Center  Frequency  Devia¬ 
tion  Ranqe  plus  or  minus  IS  KC  for  ponoral  Mrvioo. 
Frequency  Range  30  to  40  mogacyeloe. 


MODEL  FD-8 
DIRECT  READING 
FREQUENCY  MONITOR 

•  Provides  direct  reading  of  frequency 
deviation 

•  Temperafure  controlled  crystal  cham¬ 
ber 

•  Monitors  four  frequencies 

•  Operates  on  any  frequency — 1500  to 
50,000  KC 

•  Accuracy  of  the  monitoring  frequency 
is  .002  per  cent 

•  Three  ranges  of  measurement — 1000, 
5000,  and  10,000  cycles 

★ 


DOOLITTLE  RADIO,  INC. 

7421  LOOMIS  BLVD.  CHICAGO.  ILL 


r 
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been  known  to  lead  to  serious  conse¬ 
quences. 

The  seat  of  generation  of  electric 
charges  that  constitute  the  electrifica¬ 
tion  of  a  rubber-tired  vehicle  is  at  the 
area  of  contact  between  the  tires  and 
the  roadway.  This  process  of  electrifi¬ 
cation  is  that  known  as  contact  differ¬ 
ence  of  potential.  It  is  a  most 
interesting  phenomenon  about  which 
much  yet  remains  to  be  learned.  If 
two  substances,  say  two  metals,  are 
placed  tightly  in  contact,  a  redistribu¬ 
tion  of  free  electrons  takes  place  within 
them,  and  therefore  a  difference  of  po¬ 
tential  is  established  across  their 
boundary,  which  is  the  contact  differ¬ 
ence  of  potential.  Tfie  substance  which 


MAKING  ^ 
a  MOLEHILL 


Non-uniformity  in  thermostatic  bi-metal  quickly  causes 
a  “mountain  of  trouble”  for  any  manufacturer — whether 
his  products  are  made  for  defense  or  commercial  pur¬ 
poses.  And  that’s  why  King-Seeley,  the  famous.manufac- 
turer  of  indicators  for  automobiles,  uses  Wilco  Thermo¬ 
metals.  Like  so  many  makers  of  products  where  tem¬ 
perature  control — or  reaction  from  temperature  change 
— plays  a  part,  King-Seeley  appreciates  the  importance 
of  personal  executive  supervision  over  their  orders  at 
the  Wilco  factory. 

And  just  as  Wilco  meets' these  exacting  requirements 
for  thermometals,  so  does  Wilco  provide  electrical  con¬ 
tacts  of  uniform  high  quality  and  utmost  dependability. 
The  H.  A.  W'ilson  Co.,  105  Chestnut  St.,  Newark,  N.  J. 

Branches:  r  - — 

Chicago  &  Detroit  /  yVfiiv  ^ 


Fig.  2 — Family  of  saturation  curves  for  a 
passenger  car  and  a  dumper  truck 


gains  electrons  becomes  negatively 
chargred  and  the  other,  having  lost 
electrons,  becomes  positively  charged. 
The  boundaries  of  the  metallic  sub¬ 
stances  are  normally  bombarded  by  the 
free  electrons  in  their  attempt  to  es¬ 
cape,  a  condition  similar  to  the  bound¬ 
ary  restraint  imposed  by  surface  ten¬ 
sion  against  the  escape  of  atoms  of  a 
fluid.  These  contact  voltages  for  metals 
range  from  a  few  tenths  of  a  volt  to 
about  one  volt.  The  surfaces  that  are 
firmly  in  contact  are  actually  separated 
by  distances  of  the  order  of  molecular 
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Known  the  world  over 

for  their  high  quality 

and  thorough  dependability 


Let  Continental  help  you  with  your  electronic 
problems!  We  are  specialists  in  this  field 
and  have  an  enviable  record  of  accomplish¬ 
ment. 

Our  facilities,  engineering  knowledge  and  ex¬ 
perience  make  us  particularly  well  fitted  to 
develop  and  produce  electronic  tubes  of  al¬ 
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Factory 
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Fig.  3 — Voltage-load  curvet  made  under 
conditiona  almulating  heavy  grades  taken 
at  constant  speeds 
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proportions,  approximately  1/100,000,- 
000  inch  or  less.  These  orders  of  mag¬ 
nitude  are  important  because  they  de¬ 
termine  the  values  of  voltages  found 
in  static  electrification.  As  the  two 
metals  are  separated,  the  stretching  of 
the  lines  of  force  between  the  positive 
charges  on  one  and  the  negative 
charges  on  the  other  causes  the  voltage 
between  them  to  increase,  tending  to 
reunite  the  separated  charges.  Being 
free  to  move  in  the  metal  they  move 
to  the  last  remaining  point  of  contact 
and  the  two  metals  lose  all  evidence  of 
charge. 

In  nonconductors,  however,  the  elec¬ 
trons  are  unable  to  move  about  freely 
and  therefore  cannot  move  to  other 
points  of  contact.  Therefore,  they  re¬ 
main  at  the  point  where  they  originally 
entered  the  material  and  constitute  a 
charge  on  that  material. 

The  author  describes  a  number  of 
tests  with  a  pleasure  car  and  a  5-ton 
dumper  truck,  both  on  the  highway 
and  on  a  dynamometer  proving  stand. 
The  results  of  these  tests  are  shown  in 
Figs.  2  and  3.  Figure  2  is  a  family  of 
voltage  saturation  surves  for  a  Ford 
car  and  a  5-ton  truck.  Figure  3  shows 
the  voltage-load  curves  for  the  passenger 
car  and  the  truck  under  conditions  which 
simulate  the  climbing  of  steeper  and 
steeper  hills  at  constant  speed. 

Measurements  have  been  taken  of  the 
capacitance  of  pleasure  cars  with  re¬ 
spect  to  ground  w’herein  the  metal  of 
the  car  body  is  considered  as  one  plate 
of  the  capacitor  and  the  earth  the  other, 
with  the  dielectric  or  insulation  be¬ 
tween  as  a  complex  composite  of  the 
intervening  air  and  the  rubber  tires. 
These  values  range  from  500  to  650 
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VOLTAGE  CONTROL? 


No  engineerioK  laboratory  can  function 
properly  without  a  convenient  means  of 
complete  voltage  control.  In  the  Acme 
Voltrol  (available  in  ponable  and  panel 
mounting  types)  every  requirement  for  vol¬ 
tage  regulations  has  been  anticipated.  Vol¬ 
trol  provides  for  complete  manual  control 
over  line  voltage  in  stepless  range  from  0 
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output  voltage  is  independent  of  load. 

Voltrol  is  made  by  Acme, — leading  manu¬ 
facturers  of  Luminous  Tube  transformers; 
Fluorescent  Lamp  Ballasts;  Radio  and  Tele¬ 
vision  transformers ;  Mercury  Vapor  Light¬ 
ing  transformers;  Air-Cooled  Power  trans¬ 
formers. 


THE  ACME  ELECTRICS  MFC.  CO 

31  Water  St.  Cuba.  N.  Y 


Dealer  Net  Price 


COILS 


MODEL  1632 
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.  .  .  From  100  Kc  to  120  Me  (10 
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the  new  high  frequencies  for  frequency 
modulated  and  television  receivers. 
Direct  meter  reading  in  microvolts. 
Positive  vernier  dial  tuning  control — 
no  backlash  .  .  .  Output  available  at 
end  of  coaxial  cable  minimizes  losses 
and  disturbance  to  circuit  under  test 
.  .  .  Operates  from  AC  line  50  or  60 
Cycles  .  .  .  Heterodyne  detecter  in¬ 
corporated  .  .  .  Provision  for  external 
modulation  at  audio  or  radio  frequen¬ 
cies  .  .  .  Permeability  adjustment  and 
tubular  air  -  trimmer  capacitors  used 
throughout,  assuring  excellent  accuracy 
and  stability  of  dial  scale  calibration 
.  .  .  Low  resistance  copper  shielding. 
Furnished  in  Rolled  edge  metal  case. 


Elecfrical 


Windings 


WIRE  COMMUNICA 
TION  TAUGHT  AT 
FORT  MEADE 


/  \  COMPETENT  and  expariencad  or- 
ganizafion  davofed  to  the  design  and 
manufacture  of  coil  windings. 

Paper  interlayer  sections — form  wound 
and  bobbin  wound  coils. 

Equipped  for  prompt  production 
on  quantity  or  small  orders. 
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regular  army  training  at  Fort 
Meade.  Sgt.  L.  E.  Luke.  Sgt.  Leon¬ 
ard  Eeegin.  and  Corp.  William  Mill- 
ward  (left  to  right),  are  setting  up 
a  field  communication  switchboard 
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micromicrofarads.  For  large  trucks, 
buses  and  large  tank  trucks,  the  ca¬ 
pacitance  ranges  between  950  and 
1,500  micromicrofarads.  The  body 
capacitance  of  a  person  is  about  120 
micro  microfarads. 

Assume  that  a  truck  having  a  capaci¬ 
tance  of  1,000  micromicrofarads  and 
charged  to  a  voltage  of  20,000  volts,  to 
be  touched  by  a  person  whose  resist¬ 
ance  from  fingers  through  his  shoes  to 
ground  is  20,000  ohms.  The  current 
through  his  body  is  limited  at  the  in¬ 
stant  of  contact  by  his  resistance  to  a 
value  of  1  ampere  which  reduces  to  5 
ampere  in  about  20  microseconds  and  to 
zero  at  about  60  microseconds,  after 
which  the  truck  is  discharged.  How¬ 
ever,  a  current  of  1  ampere  might  be 
dangerous  even  though  of  very  short 
duration  and  might  prove  fatal  if  it 
should  pass  through  the  heart.  For¬ 
tunately,  people  are  normally  well  in¬ 
sulated  from  ground  by  their  shoes 
which,  when  dry  and  soled  with  rubber, 
may  have  insulation  resistance  as  high 
as  100  megohms. 

In  conclusion  the  author  discusses  a 
number  of  methods  which  have  been 
used  in  an  effort  to  combat  this  danger. 
None  has  been  satisfactory  because 
they  do  not  recognize  the  fundamental 
method  of  generation  of  the  electrifica¬ 
tion  or  where  it  occurs  or  how  the 
charges  are  stored  on  the  body  of  the 
vehicle. 


Shielding  of  R*F  Ammeters 

An  analysis  of  the  shielding  of  radio 
frequency  ammeters  is  discussed  in  an 
article  by  J.  D.  Wallace  in  the  January 
1941  issue  of  the  Proceedings  of  the 
I.R.E.  When  r-f  current  measuring 
instruments  are  operated  at  a  point  in 
a  circuit  at  high  radio-frequency  po¬ 
tential  with  respect  to  ground  or  to  other 
near-by  low-potential  objects,  there  is 
introduced  an  error  due  to  a  current 


Thermocoup/* 


R-F  Ammeter 


Source  (tf  radio 
frequency  power 


Fiq.  1 — Circuit  showing  use  of  a 
meter  on  the  high  side  of  an  r-f  load 

which  goes  through  the  various  parts 
of  the  instrument,  including  the  ther¬ 
mocouple.  In  the  circuit  shown  in 
Fig.  1  the  instrument  will  effectively 
indicate  as  though  the  load  were  shunt¬ 
ed  by  a  small  condenser.  This  hypo¬ 
thetical  capacitance  is  termed  the  ef¬ 
fective  heater  capacitance  and  the  stray 
current  indicated  by  the  instrument  will 
be  designated  as  the  heater  charging 
current. 

By  means  of  the  circuit  shown  in 
Fig.  2  a  direct  measurement  of  the 
heater  charging  current  in  an  instru- 
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merit  may  be  obtained.  Only  one  side 
of  the  circuit  to  the  instrument  under 
test  has  a  metallic  electrical  connec¬ 
tion  to  the  source  of  r-f  power  and  the 
circuit  is  completed  through  the  effec¬ 
tive  heater  capacitance  path  of  the 
instrument.  By  use  of  this  circuit  no 
load  circuit  is  associated  with  the  in¬ 
strument  and  no  load  current  flows 
through  it.  Accordingly,  the  only  read- 


Tuned 
circuit - 

'nstruntent 
under  test 

Source 
af  radio 
frequency 

s'*  7 

po**'er 

1  ^ 

k  R-f 
'J Ammeter 

Transmission 

tine 

Fiq.  2 — Circuit  for  measuring  heater 
charging  current 

ing  which  can  occur  on  the  instrument 
is  due  to  its  heater  charging  current. 
Obviously,  it  is  necessary  to  connect  the 
source  of  voltage  to  the  low  potential 
terminal  of  the  instrument  to  avoid 
measuring  the  charging  current  asso¬ 
ciated  with  the  other  metallic  parts  of 
the  instrument. 

Figure  3  shows  the  structure  of  an 
instrument  shield  which  has  proved 
effective  for  the  purpose  of  limiting 
heater  charging  current.  An  enlarged 


Section  A-A 


Fig.  3 — Method  of  shielding  an  r-i 
meter  to  limit  heater  charging 
current 

aperture  is  provided  for  making  the 
other  terminal  accessible  for  connec¬ 
tion  into  a  circuit.  The  shield  itself 
does  not  completely  screen  the  inner 
mechanism  of  the  instrument,  but  its 
shielding  properties  are  augmented  by 
the  internal  parts  in  a  manner  that  the 
sensitive  actuating  members  are  quite 
well  enclosed.  The  use  of  shields  on 
instruments  in  the  cases  where  high 
potential  errors  are  of  appreciable  size 
has  made  it  possible  to  make  measure¬ 
ments  with  fairly  small  errors. 
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Fig.  1 — Circuit  of  the  balliitic  speed- 
meter 

between  two  fixed  points.  Either  pho¬ 
totube  relays  or  mechanical  switches 
can  be  located  at  the  fixed  points  to 
operate  the  circuit.  The  mass  of  the 
moving  element  in  the  galvanometer 
was  increased  so  that  one-quarter  of 
its  natural  period  exceeded  the  long¬ 
est  time  to  be  measured.  With  a  mov¬ 
ing  mass  of  about  }  pound  and  a  spring 
tension  such  that  the  period  was  two 
seconds,  the  graph  of  time  intervals 
versus  deflection  for  a  constant  current 
corresponding  to  an  automobile  speed 
over  a  15-foot  interval  at  20  miles  per 


QUALITY 

IS  NEVER  AN  ACCIDENT 


Ballistic  Speedmeter 

A  SPEEDMETER  in  which  a  ballistic  gal¬ 
vanometer  serves  as  the  indicating  and 
recording  element  is  described  by  Her¬ 
bert  J.  Reich  and  Hershel  Toomim  in 
an  article  entitled  “A  Ballistic  Meter 
for  Measuring  Time  and  Speed”  in  the 
February  1941  issue  of  the  Review  of 
Scientific  Instruments.  A  current  is 
caused  to  pass  through  a  thyratron  tube 
and  a  ballistic  galvanometer  during 
the  time  a  moving  automobile  passes 
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.  .  .  It  is  always  th*  rasalt  of  firm  iRtaatioR,  of 
siRcara  affort,  of  iRfRlIigoRt  diractioR  oRd  skiil- 
fol  •xacHfioR!  QUALITY  raprasRRts  th*  wise 
choice  of  moRy  olterRotives  ORd  the  CMmalotive 
experieRce  of  mooy  croffsmeR.  If  shows— -offer 
Recessify  has  beoR  satisfied — the  soccess  of  o 
defermiaed  perpose. 

Applying  this  standard,  it  is  not  difRcult  to  under¬ 
stand  why  "HYTRON"  has  come  to  be  a  synonym  tor 
"QUALITY"  when  it  comes  to  radio  transmitting  and 
receiving  tubes. 

A  continuous  record  of  over  20  years'  experience  in 
the  exclusive  manufacture  of  radio  receiving  tubes 
is  no  accident  either.  It  proves  that  the  determined 
purpose  of  the  Founders  to  produce  the  best  within 
human  limitations,  is  recognized  and  appreciated! 

Govarnmant  spacifications 

Whether  your  receiving  and  transmitting  tube  re¬ 
quirements  are  for  standard  commercial  tubes  or 
must  meet  Government  specifications,  Hytron  has 
both  the  facilities  for  making  and  testing  such  tubes. 
At  the  time  of  this  writing,  tens  of  thousands  of  both 
Hytron  receiving  and  transmitting  tubes  are  used  in 
Government  service. 

Hytron  has  a  complete  line  of  instant-heating  R.P. 
beam  tetrodes  and  twin  triodas,  graphite-anode  tri- 
odes,  ultra-high-frequency  triodes,  mercury-vapor  rec¬ 
tifiers,  indirectly-heated  R.F.  beam  tetrodes,  and  cer¬ 
amic-based  Bantam  GT  receiving  types. 
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hour  is  approximately  0.61  second.  The 
circuit  of  this  speed  meter  is  shown  in 
Fig.  1. 

After  considerable  experimentation, 
a  heated  recording  stylus  moving  on 
j  waxed  paper  was  used  because  of  its 
i  neatness  and  simplicity.  Since  the 
stylus  traveled  over  the  paper  at  a 
fairly  high  velocity,  it  was  necessary 
that  it  be  made  to  ride  very  lightly  on 
a  taut  strip.  Figure  2  shows  typical 
test  results  as  recorded  under  normal 
traffic  conditions  on  a  city  street. 
Switch  S,  is  actuated  by  the  moving 
element  of  the  galvanometer  to  prevent 
acceptance  of  another  indication  until 
the  stylus  of  the  recorder  is  at  rest. 


Our  eaqriaeering  and  design  /aciiities  ore 
at  your  disposal — details  and  quotations  on 
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Fig.  2 — Typical  record  of  the  speeds 
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Scanning  Theory 

The  fundamental  theory  of  scanning 
is  presented  in  a  highly  mathematical 
article  by  S.  Sabaroff  in  the  May  1941 
isue  of  the  Journal  of  the  Society  of 
Motion  Picture  Engineers.  The  theory 
of  one  dimensional  and  two  dimensional 
scanning  is  developed  to  a  point  where 
it  may  be  used  in  certain  scanning 
operations.  Also  discussed  is  a  three 
dimensional  theory  in  which  the  probe 
may  be  thought  of  as  a  speck  moving 
about  in  the  region  under  investigation, 
and  equations  are  developed  so  that  a 
complete  three  dimensional  scanning 
theory  can  be  built  up  by  their  use. 
Examples  of  the  use  of  the  developed 
theory  are  given  in  two  appendices. 


Correction 

In  the  April  issue  of  Electronics 
the  editors  inadvertently  omitted  the 
name  of  Mr.  Lester  Levy  who  collabor¬ 
ated  in  obtaining  the  measurements  for 
the  article  “A  Simple  Television  Pream¬ 
plifier”.  Equipment  for  the  measure¬ 
ments  was  made  available  through  the 
courtesy  of  Radio  Receptor  Co. 


TURNING  THE  TABLES 


Insteod  oi  iollowing  the  usual  prac¬ 
tice  and  putting  their  x-ray  tubes 
in  an  oven  in  the  evacuating  proc¬ 
ess,  engineers  oi  the  General  Elec¬ 
tric  X-Roy  Corp.  built  the  oven 
around  the  tube.  A  multi-section 
million-volt  x-ray  tube  is  shown 
here  being  baked  at  500  degrees 
C.,  within  a  section  cylindrical  elec¬ 
tric  oven  mounted  vertically  around 
the  tube.  Z.  ].  Atlee  (leit)  and 
H.  W.  Brackney  are  shown  with 
the  tube  in  the  Chicago  plant 


Model  D220 

WIDE  RANGE 
HIGH  FIDELITY 
MOVING  COIL 
MICROPHONE 


Double  unit  crossover  sys¬ 
tem  with  two  dynamic 
generators  .  .  .  each  with 
specific  frequency  cover¬ 
age  providing  three  types 
of  response  .  .  .  full  range 
or  low  or  high  by  means 
of  a  selector  switch  on  the 
microphone. 


Catalogue  mailed  on  request 


AMERICAN  MICROPHONE  CO..  Ltd. 

1915  So.  Western  Avenue 

LOS  ANGELES,  CALIFORNIA 
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News 


Exports  of  electrical  equipment  for 
the  month  of  March  were  valued  at 
112,687,564  compared  with  $10,919,912 
for  February  and  $12,971,734  for  March 
1940,  according  to  the  Bureau  of  For¬ 
eign  and  Domestic  Commerce,  Depart¬ 
ment  of  Commerce,  Washington,  D.  C. 
First  quarter  1941  shipments  to  foreign 
markets  were  valued  at  $36,507,516,  in¬ 
creases  of  6.4  and  48.0  per  cent  com¬ 
pared  with  the  corresponding  totals  of 
940  and  1939  of  $34,321,681  and  $24,- 
72,867,  respectively.  Radio  apparatus 
old  abroad  in  March  was  valued  at 
$2,431,183  compared  with  $1,706,597  for 
the  previous  month,  an  increase  of 
42.5  per  cent.  Radio  receiving  sets  sold 
to  foreign  customers  in  March  1941 
were  valued  at  $1,106,586,  an  increase 
of  32.8  per  cent  from  the  February 
fibres  of  $833,248.  Exports  of  trans¬ 
mitting  sets,  tubes  and  parts  were  re¬ 
corded  at  $493,652  in  March  1941,  one 
of  the  heaviest  months  in  recent  years, 
and  an  increase  of  25.9  per  cent  from 
the  February  total  of  $392,147.  Tele¬ 
phone  and  telegraph  apparatus,  with 
parts  for  same,  were  valued  at  $401,086 
in  March  compared  with  $369,417  in 
February,  an  increase  of  8.6  per  cent. 

■f  The  50-kilowatt  frequency  modula¬ 
tion  station  at  Paxton,  Mass,  (owned  by 
Yanl^e  Network  of  Boston),  formerly 
having  the  call  letters  of  WIXOJ  will 
now  be  known  as  W43B  .  .  .  Effective 
as  of  May  15th,  station  WING,  Dayton, 
Ohio,  has  become  a  Basic  Blue  outlet  of 
the  Blue  Network  of  the  National 
Broadcasting  Company.  WING  has 
been  a  Basic  Red  and  Blue  supplemen¬ 
tary  outlet. 

4- The  General  Electric  Company  sus¬ 
pended  its  18-year  old  employees  Sav¬ 
ings  Plan  and  put  into  effect  a  Defense 
Savings  Plan  to  encourage  its  105,000 
employees  to  purchase  United  States 
Savings  Bonds.  Under  the  new  plan 
all  G-E  employees  may  authorize  the 
company  to  make  deductions  from  their 
earnings  for  the  purchase  of  bonds  on 
a  weekly,  semi-monthly,  or  monthly  in¬ 
stallment  payment  basis  .  .  .  E.  J. 
Thomas  has  been  appointed  engineer 
of  the  specialty  transformer  depart¬ 
ment  and  R.  H.  Chadwick  has  become 
assistant  to  the  manager  in  charge  of 
engineering  at  General  Electric  Com¬ 
pany’s  Fort  Wayne  Works. 

4  Walter  L.  Brown  of  Huntington,  W. 
Va.,  took  office  as  vice-president  and 
general  counsel  of  the  Western  Elec¬ 
tric  Company,  according  to  an  an¬ 
nouncement  by  C.  G.  Stoll,  Company 
president.  He  succeeds  T.  Brooke  Price, 
who  becomes  general  attorney  of  the 
American  Telephone  and  Telegraph 


Company.  Mr.  Brown,  who  was  elected 
to  Western  Electric’s  board  of  directors 
a  few  weeks  ago,  also  succeeds  Mr. 
Price  as  general  counsel  for  Electrical 
Research  Products,  Inc.,  and  other 
Western  Electric  Subsidiaries  .  .  . 

T.  E.  Shea,  engineering  vice-president 
of  Electrical  Research  Products,  Inc., 
has  been  granted  an  indefinite  leave 
of  absence  to  participate  in  important 
studies  for  the  National  Defense  Re¬ 
search  Committee.  Dr.  E.  M.  Honan  of 
the  Hollywood  office  will  direct  the 
motion  picture  engineering  activities 
during  Mr.  Shea’s  absence. 

4  A  radio  log  book  which  lists  the 
newly  assigned  frequencies  of  all  do¬ 
mestic  stations  and  contains  non¬ 
technical  information  for  short-wave 


enthusiasts  has  been  prepared  by  the 
RCA  Manufacturing  Company.  The 
book  is  being  released  through  RCA 
Tube  and  Equipment  Distributors 
throughout  the  country.  This  32-page 
book  includes  the  latest  frequency 
modulation  and  television  assignments, 
and  serves  as  a  guide  to  all  standard 
United  States  and  Canada  broadcast¬ 
ing  stations. 

4  Over  thirty  members  of  the  Chicago 
Chapter  of  the  Veteran  Wireless  Oper¬ 
ators  Association  attended  a  dinner 
at  the  Lake  Shore  Athletic  Club  in 
that  city  to  discuss  their  part  in  na¬ 
tional  defense  and  to  further  the  prog¬ 
ress  of  the  Chapter.  The  retiring 
chairman,  George  I.  Martin  of  R.  C.  A. 
Institute,  presented  a  life  membership 


PLEXIGLAS  FOR  X-RAY  TRANSFORMERS 


Plexiglas  windows  are  used  in  new  Westinghouse  x-ray  transformers.  Through 
these  small  windows  engineers  can  observe  the  operation  of  the  four  rectifier 
tubes  immersed  in  oil  and  located  under  the  cover  of  the  transformer.  If  any 
of  the  four  rectifiers  or  valve  tubes  are  burned  out  or  if  other  abnormal  operating 
conditions  in  them  occur,  these  can  be  easily  checked  by  quick  visual  examina¬ 
tion.  for  the  Plexiglas  permits  the  operator  to  see  into  the  heart  of  the  trans¬ 
former.  Plexiglas  is  unaffected  by  oil.  and  resists  breakage  in  service.  The 
plastic  is  cut  to  size  with  wood  sows  and  cemented  into  position  in  a  simple 
sturdy  oil-proof  mounting.  Plexiglas  is  available  from  the  Roehm  and  Haas 
Company.  222  West  Washington  Square.  Philadelphia,  Pa. 
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to  the  new  chairman,  W.  J.  Halligan 
President  of  The  Hallicrafters  com¬ 
pany.  Plans  were  formulated  for  fu¬ 
ture  meetings  to  be  held  at  regular 
intervals. 


Literature 


Multivibrators.  The  theory  and  oper¬ 
ations  of  multivibrators  is  discussed 
in  the  Research  Worker  available 
from  Aerovox  Corp.,  New  Bedford, 
Mass.  Three  diagrams  and  a  chart  of 
grid  resistance  in  ohms  are  also  in¬ 
cluded. 

Remote  Controls  and  Kits.  Crowe 
Name  Plate  &  Manufacturing  Com¬ 
pany,  3701  Ravenswood  Avenue,  Chi¬ 
cago,  have  issued  Bulletin  237  cover¬ 
ing  remote  controls  and  kits  for  auto¬ 
mobile  radios.  The  various  kits  and 
controls  may  be  used  in  connection 
with  most  auto  radio  sets. 

Plastic  Tone  Arms.  Plastics  News,  a 
house  organ  available  from  Durez 
Plastics  &  Chemicals,  Inc.,  122  Walck 
Road,  North  Tonawanda,  N.  Y.,  con¬ 
tains  an  article  in  the  March  1941  is¬ 
sue  on  plastic  tone  arms  made  of 
Durez. 

.Vntenna  Manual.  Arthur  H.  Lynch, 
member  of  Veteran  Wireless  Operators 
Association,  and  charter  member  of  the 
Institute  of  Radio  Engineers  and  the 
Radio  Club  of  America,  is  the  editor  of 
the  1941  edition  (No.  H-4)  of  “Antenna  : 
Manual"  which  sells  for  twenty-five 
cents  and  is  available  from  Premax 
products.  Division  of  Chisholm-Ryder 
Company,  41-R  Highland  Avenue,  Ni-  i 
agara  Falls,  N.  Y.  The  manual  is  in¬ 
tended  as  a  complete  and  authoritative  - 
treatment  of  antenna  design,  construc¬ 
tion  and  use  for  amateur,  public  and 
commercial  service.  Subjects  covered 
in  the  book  include  rotary  beams,  verti¬ 
cal  radiators,  frequency  modulation  an¬ 
tennas,  marine  antennas,  vertical 
beams,  extended  double  zepp,  commer¬ 
cial  antennas,  police  antennas  and  a 
story  of  the  antennas  used  at  W2USA 
(New  York  World’s  Fair). 

Resistor  and  Control  Data.  New  and 
revised  engineering  data  sheets  are 
available  to  engineers,  designers  and 
manufacturers  from  Clarostat  Manu¬ 
facturing  Company,  Inc.,  285  North  6th 
Street,  Brooklyn,  N.  Y.  These  data 
sheets  provide  concise  information  on 
a  variety  of  resistors,  controls  and  re¬ 
sistance  devices. 

Receiver  and  Receiver-Transmitter.  A 
four-page  bulletin  available  from  Air 
Associates,  Inc.,  Bendix,  N.  J.,  contains 
illustrations  and  a  description  of  type 
BR-3  receivers  and  type  BR3-T  re¬ 
ceiver-transmitters  for  airplanes.  Also 
included  is  installation  specifications 
for  the  Series  DR-3  radio  system. 


POWERSTAT 


>  E  G.  U  S  PAT.  OFF 


THE  QUALITY  VARIABLE 
TRANSFORMER  FOR  CONTROL 
OF  A.C.  POWER 


SEND  RDR  NEW  I2.PAGE  BULLETIN  149 


•  SMOOTH  CONTROL  —  output  voltages  can  be  ad¬ 
justed  to  within  fractions  of  a  volt  of  desired  values. 

•  HIGH  EFFICIENCY  — a  7.5  KVA  unit  has  a  no- 
load  loss  of  only  40  watts. 

•  CONSERVATIVE  RATING  —  POWERST  AT  transformers  are 
rated  at  50  degrees  Centigrade  temperature  rise  at  continuous 
maximum  full  load  rated  current. 


•  GLASS-FORMVAR  INSULATED  WIRE 

•  EXCELLENT  REGULATION 

•  LOW  COST  PER  KVA 

Standard  POWERST  ATS  are  available  to  operate  on  single  or 
three  phase  for  115,  230  or  440  volt  circuits.  Fulf  voltage  range 
types  are  available  in  capacities  up  to  25  KKA.  Line  voltage  cor¬ 
rection  types  are  available  in  capacities  up  to  75  KVA. 

Used  by  leaders  in  the  manufacturing  and  communications 
industries,  and  in  the  Government  services. 

POWERSTAT  TYPE  1126  (illustrafed)  Single  Phase— 2  KVA 
Input:  115  volts,  50  60  cycles.  Output:  0  to  135  volts 
Net  Price:  $34.00 


TYPE  1124 


SUPERIOR  ELECTRIC  CO. 


33  HARRISON  ST. 


BRISTOL.  CONN. 


PATCH  CORDS- 
JACK  PANELS 


PATCH  CORDS  ^  PLUGS 

These  cords  and 
plugs  are  built 
to  take  abuse. 

Cords  are 
heavy,  reen¬ 
forced  at  ends. 

Unique  con¬ 
struction  of  plugs  not  only  mokes  cords  easily  replaceable,  but  provides  for  the  rugged¬ 
ness  which  is  so  necessary.  They  will  fit  any  standard  lack  panels.  Standard  color,  block. 


Type 

pj-n 

PJ-12 

PJ-13 


Cord  Length 

1  ft. 

2  ft. 

3  ft. 


Price 

List  $5.40  ea. 
List  5.50  ea. 
List  5.65  ea. 


Type 

PJ-15 

PJ-10 

PJ-1 


Cord  Length 
5  ft. 

10  ft. 
Plug  only 


Price 

List  $6.00  ea. 
List  6.75  ea. 
List  2.25  ea. 


PANELS 


These  panels  have  standard  Jock  spacing  for  use  with  any  double  plug.  Mounting  holes 
lit  all  standard  jacks.  Pairs  are  so  spoced  that  plug  cannot  be  inserted  incorrectly. 
Panels  ore  of  solid  laminated  Phenolic.  Slotted  brockets  for  mounting.  Fit  standard 
19"  relay  rack.  Improved  designotion  strip  included.  Panel  width:  double  row  (48  jacks) 
2'  Single  row  (24  jacks)  1%*'. 

PJ-31,  as  illustrated — $5.45  PJ-33,  single  row — $4.75 

PJ-31  panel  with  48  PJ-1 18  jocks  (normal  contact)  assembled — $29.20 

Write  for  quantity  discounts.  Latest  transformer  catalog  sent  upon  request. 


AUDIO  DEVELOPMENT  CO. 


121  8RYANT  AVE.  NO. 
MINNEAPOLIS,  MINN. 
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Permanent  Magnet  Manual.  Available 
from  The  Indiana  Steel  Product  Com¬ 
pany,  Valparaiso,  Ind.,  is  Permanent 
Magnet  Manual  (No.  2)  which  covers 
permanent  magnet  applications  in  radio 
and  sound  equipment,  generators  and 
motors  and  control  equipment. 

Dial  and  Jewel  Pilot  Light  Assemblies. 
Dial  and  jewel  pilot  light  assemblies 
and  parts  are  illustrated  and  described 
in  a  catalog  available  from  Drake 
Manufacturing  Company,  1713  West 
Hubbard  Street,  Chicago.  Also  included 
is  information  on  required  voltage  and 
lamps;  jewel  colors;  type  of  mounting; 
complete  measurements;  and  a  price 
list  for  each  type  of  assembly  as  well 
as  for  individual  parts. 

Government  Bulletin.  “Farming  Out 
Methods”  is  the  fifth  of  a  series  of 
bulletins  prepared  by  the  Labor  Divi¬ 
sion  of  the  Office  of  Production  Man¬ 
agement,  Washington,  D.  C.  The  series 
is  designed  to  speed  up  defense  pro¬ 
duction  by  describing  practical  methods 
by  which  idle  machinery  and  idle 
skilled  workers  may  be  brought  to¬ 
gether,  in  cooperation  with  the  pro¬ 
gram  carried  out  by  the  Defense 
Contract  Service.  The  new  bulletin 
contains  information  for  Government 
purchasing  agents,  prime  contractors, 
sub-contractors,  etc. 

Frequency  Modulation  Permit  List.  An 
up-to-date  list  of  all  frequency  modula¬ 
tion  construction  permits  issued,  as  well 
as  applications  still  pending,  has  been 
prepared  by  FM  Broadcasters,  Inc.,  62 
Vanderbilt  Avenue,  New  York  City. 

Metco  Metallizing  Process.  To  de¬ 
scribe  the  field  of  application  where  the 
Metco  Metallizing  Process  can  be  ad¬ 
vantageously  used  for  rehabilitating 
worn  shafts  and  other  rotating  ma¬ 
chinery,  as  well  as  protecting  mefal 
surfaces  against  corrosion  and  other 
chemical  attack.  Metallizing  Engineer¬ 
ing  Company,  Inc.,  21-07  41st  Avenue, 
Long  Island  City,  N.  Y.  has  issued  a 
new  16-page  bulletin  (No.  42)  entitled 
“Metco  Metallizing  Equipment  and  the 
Metallizing  Process.”  Also  described  is 
type  2E  metal  spraying  gun  and  stand¬ 
ard  type  E  gun. 

Recording  Instruments.  Improved  al¬ 
ternating  and  direct  current  ammeters 
and  voltmeters  for  general  use  are  de¬ 
scribed  in  Catalog  Section  43-414  avail¬ 
able  from  Department  7-N-20  of 
Westinghouse  Electric  and  Manufac¬ 
turing  Co.,  East  Pittsburgh,  Pa.  In¬ 
cluded  are  switchboard,  portable,  wall, 
and  socket  types.  Special  attention  is 
given  to  application.  Operation  and 
construction  details  are  explained. 

Panelboards  and  Steel  Products.  A 
!  four-page  bulletin  available  from  Fal- 
j  Strom  Company,  Passaic,  N.  J.  illus- 
I  trates  the  various  types  of  instrument 
,  panels  available  from  them.  Another 
I  four-page  bulletin  contains  illustrations 
and  descriptions  of  fabricated  metal 
^  products  made  of  either  steel,  alloy, 
i  copper,  aluminum,  brass,  etc.,  for  all 
I  industries. 


"Precision"  manufactured  to  "Precision"  standards  of  accuracy,  workmanship  and 
materials  to  give  lasting  satisfaction  under  the  most  exacting  conditions  of  service. 


K  RANGE  4C-DC 

I  OvH  COMPACT  CIRCUIT  TESTER 

6000  Volts  •  600MA  •  5  Megohms  •  70  DB 


6  AC — 6  DC — 6  output  voltage  ranges  to  6000  volts  •  4  current 
ranges  to  600  MA  •  3  seli-contained  resistance  ranges  to  5  megs 
*  6  DB  ranges  to  -1-70  DB  •  All  1%  multipliers  and  wire  wound 
bobbins  •  Size  7“  x  4V^"  x  3"  overall. 

An  incomparable  value  at  only  $17.95  net 


20,000  ohms  per  volt  Super- 
Sensitive  Industrial  Circuit 
Tester — provides  complete  AC 
and  DC  circuit  analysis  to 
6000  volts  AC  and  DC  e  70 
DB  e  60  AMPS.  A.C.  e  12 
AMPS  D.C.  e  60  Megs  e  Com¬ 
plete  with  battery  and  test 
leads . $65.95  net 


WHITE  FOR  "PRECISION"  CATALOG  41-E  describing  more  than  40  radio  and  electrical  test 
equipment  models  .  .  .  Tube  Testers,  Combination  Tube  and  Set  Testers,  AC-DC  Multi-range 
Testers,  Signal  Generators,  Industriol  Circuit  Testers,  etc. 


PRECISION  APPARATUS  COMPANY  •  647  KENT  AVENUE  •  BROOKLYN,  N.  Y. 
Export  Division:  458  Broadway,  New  York  City,  U.S.A.  Coble  Address:  Morhonex 


Mathematics  made  plain — and  easy^todearn — and 

amusing!  That  is  the  purpose,  completely  real¬ 

ized,  of  this  new  mathematics  text. 
The  authors  begin  (with  a  humorous 
story)  right  on  the  edge  of  the  Un¬ 
known  where  arithmetic  can  no  longer 
show  the  way.  After  a  thorough  course 
in  algebra  they  take  you  on  a  survey  of 
the  highlights  of  trigonometry,  analytic 
geometry,  more  advance  algebra,  and 
calculus,  with  a  seasoning  touch  of  the 
theory  of  numbers.  The  style  is  light, 
the  explanations  are  detailed  and  the 
book  makes  highly  interesting  reading. 

presented;  and  now  wish  to  pick  up  the 
threads  and  go  on  to  higher  mathematics. — 
the  calculus  and  number  theory. 

In  this  book  you  will  find  drama,  zest, 
humor,  surprise,  challenge  and  human  Inter- 
est. 


LIVING 

MATHEMATICS 


By  R.  S.  Underwood 
and  Fred.  W.  Sparks 

Texas  Technological  College 
365  pages,  6x9,  $3.00 


Those  who 


Here  is  just  the  book  for: 

have  met  with  initial  failure  in  trying  to 
master  the  intricacies  of  the  subject; 
and  now,  as  adults,  can  be  expected  to  make 
real  headway  when  the  subject  Is  presented 
as  a  fascinating  pastime. 

Those  who  ‘took  to  It’  readily  when  first 


McGraw-Hill  Book  Co.,  Inc.,  330  W.  42nd  St,  N.  Y.  C. 


Send  me  Underwood  and  Sparks — Llrini  Mathematics  for  10 
days'  examination  on  approval.  In  10  days  I  will  send  $3.00. 
plus  few  cents  postage,  or  return  book  postpaid.  (Postage  paid 
on  orders  accompanied  by  remittance.) 


Name 


Address 


City  apd  State 


Position 


Company 


(Books  sent  on  approval  in  U.  S.  and  Canada  only.) 
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FLUCTUATING 
LINE  VOLTAGE 


Public  Address  Catalog.  A  new  48-page 
catalog  devoted  exclusively  to  sound 
equipment  and  including  the  new  La¬ 
fayette  line  for  1941-2  has  been  issued 
by  the  Lafayette  Radio  Corp.,  100 
Sixth  Avenue,  New  York  City.  Included 
in  it  are  illustrated  listings  of  some  25 
amplifier  models  and  approximately  75 
completely  coordinated  sound  systems, 
plus  expanded  lines  of  accessories,  re¬ 
corders,  intercommunication  equipment 
and  custom-built  systems  for  school,  in¬ 
dustrial  and  other  specialized  applica¬ 
tions. 


Selecting  a  Sound  System.  Allied 
Radio  Corporation,  833  West  Jackson 
Boulevard,  Chicago,  have  available  a 
new  1941  Spring  and  Summer  catalog 
which  is  intended  to  help  in  the  selec¬ 
tion  of  public  address  equipment.  An 
easy-to-understand  chart  covers  equip¬ 
ment  for  churches,  schools,  auditoriums, 
outdoor  meetings,  etc.  Information  is 
given  for  computing  the  area  to  be 
covered  in  square  feet,  wattage  re¬ 
quired  in  the  amplifier,  size  and  make 
of  speakers  needed,  and  the  type  of 
baffle  to  use.  An  explanation  of  public 
address  components  is  provided  with 
each  type  of  equipment  being  summa¬ 
rized  for  the  most  effective  use. 


Whether  It’a  1  VA  for  an  instrument  or  10  KVA 
for  a  production  line — here’s  constant,  stable  volt- 
aKe  for  you  at  all  times,  even  though  the  line  voitage  varies  as  rnuih  as 
thirty  percent. 

They  are  fully  automatic  and  instantaneous  in  operation — have  no  moving 
parts — require  no  maintenance — and  are  self-protecting  against  short 
circuit. 

You  can  build  a  SOLA  CONSTANT  VOLTAGE  TRANSFORMER  Into  your 
product,  or  incorporate  it  in  your  production  line  or  laboratory  and  know 
that  every  test  will  be  made  under  identical  line  conditions.  Compact — 
economical.  Standard  designs  are  available,  or  units  can  be  built  to  your 
special  specifications. 

SOLA  ELECTRIC  COMPANY.  2525  ClyboMrn  Av«..  Chicaqo.  III. 


New  General  Electric  Bulletins.  The 
following  bulletins  are  available  from 
General  Electric  Companv,  Schenec¬ 
tady,  N.  Y. 

Bulletin  GEA-3315B  contains  a  list 
of  radio  transmitting  tubes  and  new 
prices  effective  in  March. 

“How  to  Plan  an  F-M  Station” 
(Bulletin  GED-91)  is  a  fifteen  page 
reprint  from  the  February,  1941  issue 
of  F-M  Magazine.  It  gives  an  outline 
of  the  requirement  and  cost  of  in¬ 
stalling  and  operating  a  frequency- 
modulation  broadcast  studio  and  1,000- 
watt  transmitter. 

Bulletin  GEA-3571  describes  the  G-E 
plugging  control  system.  It  tells  what 
makes  up  the  plugging  control  equip¬ 
ment  (type  CR2962)  and  illustrates 
and  describes  the  plugging  switch.  The 
last  page  of  the  bulletin  is  devoted  to 
eight  different  ways  of  applying  the 
plugging  switch. 

Multiple-operation  arc-welder  sys¬ 
tems  for  manual  or  machine  welding 
with  metallic  or  carbon  electrodes  is 
described  in  Bulletin  GEA  569F.  Rat¬ 
ings,  dimensions  and  weights  are  in¬ 
cluded. 

The  subject  of  Selsyns  (a  G-E  trade¬ 
mark  for  self-synchronous  apparatus) 
for  remote  signaling,  control  and  indi¬ 
cation  is  treated  in  bulletin  GEA-2176. 

“More  For  Your  Control  Dollar” 
(Bulletin  GES-2456)  is  a  booklet  which 
contains  success  stories  on  control  for 
important  motors. 


.  . .  Precision  Engineering 

in  the  MFM*  is  typified  by  the  fre¬ 
quency  control  —  a  fifty-turn,  4-inch 
dial  with  Veeder  counter — total  ranqe 
8,000  divisions,  readable  to  0.003%  in 
frequency. 


^MICROMETER  FREQUENCY  METER  — a  heterodyne 
type,  bend-spreed,  AC  or  DC  operated  instrument.  Will 
monitor  one  or  a  dozen  local  transmitters,  any  frequencies 
up  to  56  me.,  with  accuracy  0.01%.  Write  for  complete 
details. 


General  Catalog.  Trumbullist  is  a 
general  catalog  available  from  Trum¬ 
bull  Electric  Manufacturing  Company, 
Plainville,  Conn.  It  contains  complete 
descriptive  information,  details  of  con¬ 
struction  and  application  and  general 
dimensional  data  on  electrical  control 
equipment  manufactured  by  Trumbull. 
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1  WILBUR  B.  DRIVER  CO.  ^ 

H 

^  NEWARK,  NEW  JERSEY 

MATERIALS  —  Springs  of  all  metals, 
purchased  only  from  approved  sources 
working  to  Hunter  specifications  and 
test  inspected.  A  complete  range  of 
sizes  of  all  spring  materials  carried  in 
stock  to  insure  prompt  delivery. 


Compression  •  Extension 
Torsion  •  Flat 


DESIGN  AND  SPECIFICATIONS— En- 
gineering  department  of  capable  and 
ezperienced  personnel  determines  in 
advance  the  proper  size,  type  and  de¬ 
sign  of  spring  to  meet  each  customer's 
requirements  and  thereby  insures  cor¬ 
rect  performance  of  springs. 

PRODUCTION  equipment  includes 
modern  automatic  coilers  for  wire  sizes 
.004"  to  .250"  diameter.  Other  equip¬ 
ment  produces  springs  up  to  a  maxi¬ 
mum  wire  size  of  .625"  diameter.  In 
addition  to  4-slide  and  high  speed 
presses,  complete  equipment  is  avail¬ 
able  for  performing  all  operations  in¬ 
cidental  to  spring  manufacture.  Small 


orders  are  handled  by  a  specially  equipped  de¬ 
partment.  Standard  finishes  available  are  Pen- 
trate,  Japan,  Cadmium,  Nickel,  Copper  and 
Silver  Plating. 

INSPECTION  facilities,  to  verify  the  meeting  of 
physical  and  test  specifications  and  tolerances, 
include  load  testing  equipment  with  capacity 
ranging  from  grams  to  tons.  Rockwell,  torsion 
and  magnaflux  (seam  detection)  inspection  are 
used  as  required. 

EXPERIENCE  covers  twenty  years  of  practical 
spring  making  combined  with  the  most  advanced 
engineering  practice  of  spring  design.  The  re¬ 
sults  are  satisfied  users  of  Hunter  Springs  in  over 
three  hundred  distinct  types  of  industry. 

"Hunter  Springs 
are  ENGINEERED  Springs" 


Also  Wire  Forms  and  Metal  Stampings 


■  WAXES  •  COMPOUNDS  for 

ELECTRICAL  INSULATION 

Zophar  offers  prompt  service  on  Insulating  Compounds  for  HH 
a  wide  variety  of  electrical  applications,  including: 

.  .  .  insulation  tor  CONDENSERS,  TRANSFORMERS,  COILS,  power 
packs,  pot  heads,  sockets,  wiring  devices,  wet  and  dry  batteries,  etc. 

Also  WAX  SATURATORS  for  braided  wire  and  tape.  WAXES  for 
radio  parts. 

Special  compounds  made  to  your  order. 

ZOPHAR  MILLS  INC. 

■  130-26th  St.  Brooklyn,  N.  Y.  H 

FOUNDED  1846  ■ 


RIDER  BOOKS 

ON  TIMELY  SUBJECTS! 


4fACUUM-TUBE  VOLTMETERS 

179  pages — 113  illustrations — $1.50 

CHAITKR  HEADS:  1 — Fundamentals  of 
V-T  Voltmeters  .  .  .  II — Diode  V-T  Volt¬ 
meters  .  .  .  Ill — Trio<le  V-T  Voltmeters  .  .  . 
IV — Sllde-liark  V-T  Voltmeters  .  .  V — Ilec- 
titler-Amplifler  V-T  Voltmeters  .  .  .  VI — 
Tuned  V-T  Voltmeters  .  .  .  VII— A-F  and 
Logarithmic  V-T  Voltmeters  .  .  .  VIII — 
Measuring  D-C  Voltage,  Current  and  Resist¬ 
ance  .  .  .  IX — Design  and  Construction 
•  •  .  X— Calibration  and  Testing  .  .  .  XI— 
Applications  of  the  V-T  Voltmeter  .  .  .  Com¬ 
mercial  V-T  Voltmeters,  Bibliographj . 


JOHN  F.  RIDER  Publisher,  Inc. 

404  FOURTH  AVINUI.  NIW  YORK  CITY 
ixpftrt  PivUion;  Rocka-Internutionql  Ilac.  Corp.,  100  Varick  $t.,'  N.  Y.  C.  Cobla  ARIA! 


New  Products - 

Push-Pull  Vibrators 

Push-pull  vibrators,  available  from 
The  Turner  Company,  Cedar  Rapids, 
Iowa,  employ  new  en^neering  ad¬ 
vancements  designed  to  give  smoother 
operation  and  longer  life.  The  usual 
stock  assembly  has  been  eliminated. 
A  continuous  metal  frame  gives  a  dual 
magnetic  path.  The  magnet  or  driving 
coils  are  nearly  twice  as  large  as  in 
ordinary  units  and  give  greater  driv¬ 
ing  force.  When  the  air  gap  between 
the  points  is  increased  from  two  to  ten 
thousandths  of  an  inch  the  vibrators 
will  continue  to  start  and  operate  satis¬ 
factorily  until  all  of  the  tungsten  is 
worn  off  the  points.  A  vibrator  man¬ 
ual  is  available  from  the  manufacturer. 


Lightweight  Mobile  Amplifier 

Thordarson  Electric  Manufacturing 
Company,  500  West  Huron  Street, 
Chicago,  Illinois,  have  available  a  20- 
pound,  12-watt  mobile  amplifier  which 
operates  from  a  6-volt  storage  battery 
and  which  was  designed  to  simplify 
public  address  problems.  The  unit 
measures  13^x71x7)  inches.  Sev¬ 
eral  output  impedances  are  available 
by  adjusting  a  simple  rotary  switch 
selector,  and  a  standby  switch  is  pro¬ 
vided  which  allows  instant  operation, 
when  the  switch  is  turned  on,  without 
waiting  for  the  tubes  to  heat  up. 
Extra  heavy  battery  cables  are  sup¬ 
plied  with  clips  for  easy  connection 
to  the  battery.  The  unit  may  be  used 
with  either  a  6-volt  or  spring  wound 
phono  motor  and  turntable  for  record 
reproduction.  Distortion  is  less  than 
5  per  cent.  Although  the  unit  was  de¬ 
signed  for  police  cars,  fire  fighting 
equipment  and  sound  trucks,  it  may 
also  be  used  on  military  drilling  fields, 
athletic  fields  and  parade  grounds. 


Four-Pole  Relay 

A  FOUR-POLE  DOUBLE-THROW  relay  is 
the  newest  addition  to  the  line  of  type 
"C"  relays  manufactured  by  the  G-M 
Laboratories,  Chicago.  One  of  the 
features  of  G-M  type  "C"  relays  is  pre¬ 
cise  machine  assembly  of  parts,  which 
makes  for  economical  quantity  produc¬ 
tion.  Self  cleaning  wiping  action  of 
the  contacts  and  long  electrical  and 
mechanical  life  are  other  features. 
Operating  voltages  under  normal  con¬ 
ditions  range  from  2  to  230  volts  alter¬ 
nating  current  and  2  to  125  volts  direct 
current.  Normal  contact  capacity  is 
10  amperes  on  non-inductive  alternat¬ 
ing  current  loads  but  special  contact 
materials  for  specific  applications  may 
permit  the  control  of  considerably 
higher  current.  Overall  dimensions  of 
the  four-pole  relay  are  2  9/16  inches 
long,  2J  inches  high,  and  2|  inches  wide 
for  normal  application. 
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Li^ht  Source  and 
Photocell  Housing 

General  Control  Company,  Cam¬ 
bridge,  Mass.,  announces  type  PR-3 
light  source  and  photocell  housing, 
which  is  compact,  ruggetl,  splash-proof 
and  easily  installed  and  adjusted.  A 
two-inch  tube  makes  up  the  main  body 
of  the  housing  and  an  additional  two- 
inch  extension  is  provided  for  the  lens 
tube  which  is  optically  grounded  and 


A  Precision  Crystal 

Secondary 

FREQUENCY  STANDARD 

THAT  HAS  BEEN 
"Designed  for  Application" 

A  precision  frequency  standard  capable  of 
being  adjusted  to  WWV  or  some  other 
primary  standard  and  putting  out  uniformly 
accurate  caiibrating  signals  with  10,  25.  100, 
1000  KC  intervais.  Uses  the  new  GENERAL 
ELECTRIC  No.  18A  1000  KC  crystal  having 
a  frequency  temperature  coefficient  of  less 
than  one  cycle  /Mc/C.  The  crystal  is  sealed 
in  Heiium  in  a  standard  metal  tube  envelope. 

The  self-contained  AC  power  supply  has 
VR150-30  voltage  regulator  tube. 

In  addition  to  oscillator,  multivibrators, 
and  harmonic  amplifier,  a  built-in  mixer 
with  phone  Jack  and  gain  control  on  panel 
is  Incorporated.  _ 


ELECTRONIC  jaa  i 
MULTITESTER 

THE  ONLY  METER  OF  ITS 
TYPE  AVAILABLE  TODAY 


polished  and  has  an  aperture  of  /  I. 
A  removable  standard  BX  squeeze  con¬ 
nector  is  provided.  The  unit  may  be 
mounted  on  a  J-inch  pipe  or  conduit 
and  accommodates  the  type  924  end- 
type  phototube.  Light  is  obtained 
from  a  6-candlepower  6-8  volt  lamp. 
With  suitable  accessory  equipment  the 
unit  will  operate  over  distances  up  to 
30  feet  or  down  to  2  inches  from  the 
lens. 


Thara's  no  othar  malar  lika  it!  Modal 
661.  tha  most  comprahantiva  vacuum 
tuba  matar  on  tha  markat — 26  indi¬ 
vidual  instrumants  in  ona — NOW 
anoblaa  you  to  maka  tha  ranqa  and 
typa  oi  maasuramants  you  always 
wantad  but  tor  which  thara  wara 
no  instrumants  availabla. 

Read  these  specifications — they  tell 
an  eloquent  story  of  what  Model  661 
can  do  for  YOU. 

DC  VACUUM  TUBE  VOLTMETER 
—DIRECT  READING 

Sensitivity  (eanttant)  160  msaohms  on 
hish  rantet.  16  metohms  on  low  rangoi. 

Rantet:  0/6  30/150/600' 1 500 '6000. 

Invalsable  for  moaturini  oMillator  and 
aaisllfler  irid  voltatot.  AVC,  AFC.  limiter 
and  discriminator  irid  voltages — while  sis- 
nal  is  present  and  without  disturbinp  cir¬ 
cuit  constants. 

AC  VACUUM  TUBE  VOLTMETER 
—DIRECT  READING 

Input  capacity  only  .00005.  Accurate  over 
exceptionally  wide  range  of  freguoncies. 
I6meg.  input.  Indispensable  tor  gain  meas¬ 
urements.  output  measurements,  etc. 

Ranges;  0/6/30/150/600/1500  OlOO. 

Wide  frequency  range  output  motor. 
VACUUM  TUBE  OHMMETER 
-DIRECT  READING 

Clear,  accurate  readings  from  .1  ohm  to 
lOOOmeg. 

Ranges :  0/ 1 .000/ 10.000/ 100,000/ 1  meg.  /  10- 
meg 'lOOmeg/ 1  OODmeg. 

No  test  leads  to  short.  No  zero  rsootting 
whan  changing  ranges.  No  danger  of  shock 
when  testing  live  resistors. 

VACUUM  TUBE  CAPACITY  METER 
—DIRECT  READING 

Wide  range  measurements  from  .00003  to 
10  Omfd. 

Ranges:  0  .OOl/.OI/.l/l  lO/iOO/IOOO. 

No  danger  of  shock  on  low  capacity  ranges. 
No  leads  to  short.  No  zero  reset  when  chang¬ 
ing  ranges. 

Only  the  RCP  Electronic  Multitester  has 
all  these  features — 

It  will  make  your  work  easier,  safer,  more 
profitable! 

Investigate  too.  the  applications  of  RCP 
Model  417  Appliance  Tester.  Coat  pocket 
size,  it  has  12  ranges  with  many  industrial 
testing  uses — AC  and  DC  voltages  to  25). 
AC  and  DC  amperes  to  25  (3  ranges),  watts 
to  6000  (  8  ranges) — and  the  price  is  only 
$10.75! 


Coiiibiiiatioii  .4iiteiina  System 


NO  ENGINEER 


The  development  of  a  single  com¬ 
bination  antenna  system  for  serving 
frequency  modulation  amplitude  modu¬ 
lation,  short-wave  and  television  sys¬ 
tems  has  been  announced  by  Techni¬ 
cal  Appliance  Corporation,  17  East 
16th  Street,  New  York  City.  Known 
as  the  Taco  combination  antenna  sys¬ 
tem,  it  consists  of  selector  transform¬ 
ers  utilizing  ultra-high  frequency 
iron  cores  for  maximum  transfer  of  j 
radio  energy.  The  system  starts  with  | 
a  dipole  comprising  two  metal  rods  j 
held  by  a  center  bracket  mounted  atop  ' 
a  mast.  The  two  rods  connect  with  ; 
the  antenna  transformer  mounted  on  j 
the  mast,  which  transformer  in  turn 
feeds  into  the  transmission  line.  Vari¬ 
ations  are  available  to  suit  any  instal¬ 
lation  problem. 

The  transmission  line  may  be  of 
any  length  up  to  and  exceeding  100 
feet  if  required.  The  dipole  can  be 
placed  high  above  the  building  for 
maximum  signal  pickup,  while  the 
tran.smission  line  and  transformers 
cancel  out  noise  pickup.  For  store 
demonstrations  a  special  type  trans¬ 
former  is  used  for  each  set,  permitting 
as  many  as  eight  sets  to  be  operated 
on  the  same  system,  simultaneously, 
without  interference  with  each  other 
and  without  detraction  from  individual 
performance  in  any  category  of  re- 
1  ception.  A  polarization  bracket  holding 


whose  work  takes  him  into 
the  field  of  sensitive  elee- 
trieal  deviees  ean  say — to- 
flay — that  he  is  thoroughly 
grounded  unless  he  “knows 
his  eleetronies.” 

Beeause  eleetronie  cir¬ 
cuits  more  ami  more  are 
getting  into  industrial 
work  as  an  automatic 
hand,  an  automatic  eye,  a 
new  means  of  generating 
heat.  ete..  ete.,  they  have 
heeoine  the  background  for 
a  new  cycle  of  industrial 
progress. 

Arc  you  trying  to 
get  a^ong  without 
ELECTRONICS?  Better 
suhseribe  today! 


Write  tor  new 
RCf  Catalog  125 
TODAY. 


See  us 
at 

Booth  1012 
National 
Radio 
Parts 
.  Show. 


jnsmuncnts 
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B.  I.W. 

ElECTKIC  CABLES 

Ar«  You  Dosigning  on  Eloctrical  Do¬ 
ric*?  U  th*  Wiring  on  Your  Appor- 
oiiu  Failing?  Are  You  Satioiied  with 
th*  Cable  Furnished  with  Yoiu  Prod¬ 
uct? 

B.I.W.  manufactures  a  wide  variety  of 
specialty  quality  products  which  may 
solve  your  problem.  The  Following  Price 
Lhfs  Show  the  Range  of  Products: 

No.  374— Asbestos  fixture  wire  and  cords 
902 — Rubber  insulated  radio  wire 
9S0— Radio  push-back  wire 
loot — Rubber  sheathed  portable  cord 
1190 — Trailer  cable  for  auto  or  truck 
trailer  connectors 

1401 — Braided  welding  machine  cable 
1702 — Aircraft  wire — Army  and  Navy — 
shielded 

1719 — Aircraft  wire — Navy 
1802 — Flexible  motor  lead  wire 
1901 — Asbestos  lead  wiee  and  flexible 
cable 

2002 — Varnished  cambric  transformer  and 
apparatus  cable 
2201 — Elevator  cables 
2300— Instrument  wires — single  conductor 
2400 — Multi-Conductor  instrument  cables 
2500—011  resisting  machine  tool  control 
wire 

2400 — Flexible  co-axial  cables 

BOSTON  INSULATED 
WIRE  AND  CABLE  CO. 

BOSTON,  MASSACHUSETTS 


ATTENTION 
BUYERS-ENGINEERS 

A  new  master  catalog  avail¬ 
able  to  buyers  in’  our  trading 
area  will  be  ready  soon.  Re¬ 
serve  your  copy  now!  It’s 
more  than  a  parts  catalog — it  I 
is  crammed  with  cross-refer-  ! 
ence  indexes  and  information 
on  all  standard  lines  of : 

•  Radio  Supplies 

•  Communication  Equipment  i 

•  Sound  Apparatus  j 

•  Test  Equipment 

•  Lord  Mounts 

•  Hardware 

Radio  Specialties  Conipaey 

A  Progressive  Wholesale 

Organization.  | 

MAIN  STORE 

20th  &  Figueroa  Sts.,  Los  Angeles 

BRANCHES 

6646  Santa  Monica  Blvd., 
Hollywood,  Calif. 

401  W.  Jackson  St.,  . 

Phoenix,  Arizona  | 


the  dipole  to  the  mast  permits  tilting 
the  dipole  at  any  angle  from  horizontal 
to  vertical,  for  required  polarization, 
as  well  as  swinging  the  dipole  flatwise 
to  the  desired  transmitter.  The  mast 
is  held  to  roof  coping,  pipe,  water 
tank,  wall  or  other  available  structure 
by  means  of  brackets.  At  great  dis¬ 
tances  from  the  transmitter  or  for  lo¬ 
cations  where  signal  strength  is  ex¬ 
tremely  low,  it  is  advisable  to  use 
a  reflector  comprising  a  second  dipole 
supported  a  quarter  wavelength  be¬ 
hind  and  parallel  to  the  first  dipole, 
by  means  of  a  crosswise  bracket. 


1  Pocket  Size  Tester 

For  servicemen  and  salesmen  of  elec¬ 
trical  appliances,  as  well  as  electrical 
contractors  there  is  a  new  and  inex¬ 
pensive,  pocket-size  appliance  tester 
introduced  by  Radio  City  Products  Co., 
88  Park  Place,  New  York  City.  The 
Model  417  appliance  tester  speeds  up 
testing,  trouble  diagnosis  and  power- 
consumption  demonstrations  by  elim¬ 
ination  of  connection  terminals.  It  is 
only  necessary  to  plug  the  tester  into 
the  line  and  the  appliance,  in  turn, 
into  a  receptacle  provided  on  the  face 
of  the  tester.  Two  2-position  toggle 
switches  and  a  3-position  rotary  switch 
then  permit  instant  selection  of  the 
type  of  measurement  and  the  meter 
range  desired,  with  all  measurements 
of  voltage,  current  and  power  con¬ 
sumption  provided  by  the  multi-scale, 
alternating  or  direct  current  meters. 
Heavy  duty  terminals  are  provided  for 


current  values  in  excess  of  appliance 
ratings.  • 

Measurement  ranges  provided  in¬ 
clude  alternating  current  and  direct 
current  line  voltage  up  to  250;  four 
direct  and  alternating  current  ranges 
to  25  amperes;  four  direct  and  alter¬ 
nating  current  power  ranges  to  3000 
watts.  Power  ranges  are  direct  read¬ 
ing  where  the  line  supply  is  120  volts 


and  power  factor  of  the  appliance  is 
unity.  Curves  and  data  supplied  with 
the  instrument  permit  rapid  conver¬ 
sion  for  different  values  of  voltage  and 
power  factor.  The  unit  also  permits 
direct  comparison  of  power  consumed 
by  various  appliances,  as  well  as  mak¬ 
ing  power  measurements  of  motors  up 
to  several  horsepower.  Overall  di¬ 
mensions  of  this  instrument  are  5J 
inches  long,  3i  inches  wide  and  2  in¬ 
ches  deep. 


LABORATORY  MICROPHONE 


SUIJBCT-  _ MICROFMOMB  {} 
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Shure  Brotheri,  225  West  Huron  Street.  Chicago,  onnounce  a  new  crystal  type 
laboratory  microphone,  known  as  model  702L.  which  is  designed  for  measure¬ 
ment  work.  Typical  performance  curves  are  shown.  They  were  measured  12 
inches  from  the  speaker  at  on  input  level  of  ten  bars.  These  microphones  are 
available  with  on  individually  calibrated  curve  at  an  extra  charge 
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Tube  Shields 


Goat  Mbtal  Stampings,  Inc.  (formerly 
Goat  Radio  Tube  Parts,  Inc.)  an¬ 
nounces  a  new  “1330  dries’’  tube 
shields  for  GT/G,  GT  and  Loktal  tubes. 
Made  of  one  piece,  the  new  Goat 
Form-Fit  tube  shield  is  solid  drawn 
(with  an  attractive  ribbed  design)  and 
fits  the  tube  snugly  and  positively. 
Efficient  shielding  is  assured.  The 


MBfribwt*  to  »*  usefulness  fa  ffce  r«<8o  broodcmfins 

r-Mm»S:  Mew  Type  30  stond-  * 

from  — U  to -f-OS  A.  R  HO 

type  4C  tramsmission  measuring  set..>Ja3.w 

WrM*  for  •UUItI«io» 


shields  are  quickly  and  easily  attached 
and  are  automatically  grounded  to  the 
metal  base  of  the  tube.  This  elim¬ 
inates  any  necessity  of  attaching  any 
extra  piece  to  the  chassis. 

Four  types  are  available,  and  they 
are  completely  described  in  a  bulletin 
which  may  be  obtained  upon  request 
from  the  manufacturer  located  at  314 
Dean  Street,  Brooklyn,  New  York. 


DAVEN  COMPANY 

L*'  Y  L.  I  ^  KicvA/  ifd<;fy 


NEWARK,  NEW  JERSEY 


158  SUMMIT  STREET 


W^htANBNT  MAGNETS 


I  All  SHAPES  —  All  SIZES 

\  FOR  All  PURPOSES 

|^\  Stamped,  Formed,  and  Cast;  Chrome,  Tung- 
sten  Cobalt  and  ALNICO**  (cast  or  sin- 
w\  tered)  under  G.  E.  license. 

W  THOMAS  &  SKINNER 

^  STEEL  PRODUCTS  COMPANY 

IMS  E.  23rd  STREET  INDIANAPOLIS,  INDIANA 

Laminations  for  Radio  Transformers  —  Tools 
Dies  —  Heat  Treating  —  Stampings 


Laboratory  Condenser  Bridge 

The  Triplett  Electrical  Instrument 
Company,  Bluffton,  Ohio,  announces  a 
laboratory  condenser  bridge  known  as 
model  1640  which  checks  the  capacity, 
at  60  cycles  per  second,  of  all  con¬ 
densers  (paper,  electrolytic  or  mica) 
from  0.00025  to  250  microfarads.  It 
provides  conclusive  tests  for  shorts, 
opens,  leakage  and  breakdown.  Incor¬ 
porated  in  the  tester  are  two  three- 


Turn  a  knob  .  .  .  press  a  button  .  .  .  and 
Presto!  Accurate  Insulation  Testing  is 
now  as  simple  as  that!  Readings  in  Meg¬ 
ohms  and  Ohms  with  a  constant  potential 
of  500  volts.  (Higher  voltage  if  needed.) 
Built-in  power  unit  eliminates  all  hand 
cranking.  Compact,  portable,  and  easy  to 
use  in  cramped  quarters. 

IN  ADDITION  .  .  .  this  versatile 
Vibrotest  offers  the  exclusive  feature  of 
accurate  readings  of  BOTH  A  C.  and  D.C. 
voltages.  For  comple  e  description  and 
prices  — 

Write  for  Bulletin  No.  201-A 


inch  Red  Dot  instruments,  one  of  which 
has  a  good-bad  scale  for  leakage  of 
electrolytics  rated  from  2  to  250  micro¬ 
farads,  based  on  0.2  milliamperes  per 
microfarad,  at  rated  voltage.  Direct 
readings  in  milliamperes  may  be  made. 
For  condenser  leakage  measurements 
the  voltmeter  and  milliammeter  are  in 
the  circuit  at  the  same  time. 


VIBROTEST 


TODAY'S  MODERN  INSTRUMENT 
FOR  INSULATION  TESTING 
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Kilovoltmeter  Multiplier 

The  new  765  kilovoltmeter  multipli¬ 
ers  are  resistance  boxes  designed  by 
Shallcross  Manufacturing  Company, 
Collingdale,  Pa.,  to  furnish  a  practical 
and  inexpensive  external  meter  multi¬ 
plier  for  a  variety  of  instruments  for 
measuring  potentials.  This  instru¬ 
ment  consists  of  a  low  potential  volt¬ 
meter  connected  with  a  high  resistance 
known  as  the  multiplier,  which  per¬ 
mits  connections  across  a  high  poten¬ 
tial  line  for  making  voltage  measure¬ 
ments.  There  is  good  distribution  of 
voltage  from  the  safety  standpoint  and 
the  resistance  multiplier  is  not  af¬ 
fected  by  humidity.  It  is  a  compact 
unit  which  can  be  made  portable  or 
can  be  permanently  installed,  and  will 
operate  on  either  alternating  or  direct 
current. 


RESEARCH 

DESIRN 

PRODUCTION 


MICROVOLTERS* 

STANDARD  SIGNAL  GENERATORS 
RADIO  NOISE  METERS 

Write  for  information  on  Ultra  High  Frequency  and  Crystal  Con¬ 
trolled  Signal  Generators. 

CATALOG  E2  WILL  IE  FURNISHED  UPON  REQUEST 

FERRIS  INSTRUMENT  CORPORATION 

BOONTON  Telephone  Boonton  8-0781  NEW  JERSEY 

*R«9.  U.  S.  Pat.  Offica 


Plu^  Switches 

A.  W.  Franklin  Manufacturing  Cor¬ 
poration,  175  Varick  Street,  New  York 
City,  announces  a  new  line  of  plug 
switches  of  the  socket  receptacle  type. 
This  is  an  addition  to  a  varied  line  of 
radio  and  electrical  components.  The 
switch  illustrated  utilizes  spring  and 
insulator  arrangement  to  form  a  single 
pole,  double  throw  on  the  other  section. 
These  can  be  varied  to  produce  other 
electrical  requirements.  Special  atten¬ 
tion  to  the  design  has  produced  a  favor¬ 
able  “insertion  to  extraction”  ratio 
particularly  desirable  in  midget  models 
of  radio  receivers.  Contacts  are  of 
spring  phosphor  bronze  and  are  silver 
plated  for  low  resistance  electrical  con¬ 
tacts.  The  mounting  is  of  low  loss  Gen- 


th  REMLER  Silver  T ap 

- ATTENUATORS - 1 


Enjoy  the  feel  of  self-clean¬ 
ing  pure  silver  on  silver,  ball 
bearings  front  and  rear,  pre-  ^ 

cision  machined  in  every  de-  ^ 

tail.  It's  smooth.  And  those  ^ 

are  the  factors  that  ma  ke  ^ 
the  REMLER  silver  attenu-  '  x 
ator  QUIET — so  quiet  you  Y 

can  operate  it  in  a  low-level  K 

circuit  in  perfect  ease  and 
comfort.  Standard  imped¬ 
ances.  Special  values  to 
order. 

REMLER  COMPANY.  Ltd.  •  19th  at  Bryant  •  SAN  FRANCISCO 


Silver  CeMecS  PeiMt 


Bil  Beeriwe  Rotor  Shell 


Silver  Tipped  Ceelect  Arei 


Write  for  full  details, 


eral  Electric  Textolite.  The  switches 
are  actuated  by  a  standard  line  plug  or 
special  round  pin  plugs. 


^  TAYLOR  ^ 

LAMINATED  PLASTICS 

Vulcanized  Nbre  *  Phenol  Fibre 


Glass  Base  Recording  Blanks 

Audio  Devices,  1600  Broadway,  New 
York  City,  announce  the  development 
of  glass  base  recording  blanks  to  re¬ 
place  aluminum  discs.  By  a  new  tech¬ 
nique  used  in  cutting  and  drilling  the 
glass,  the  manufacturer  has  produced 
a  disc  on  which  recorded  sound  is  re¬ 
produced  perhaps  a  little  better  than 
on  standard  aluminum  blanks.  A  double 
face  coating  is  used  to  reinforce  the 
base  for  shipping  purposes. 


SHEETS,  RODS,  TUBES,  FABRICATED  PARTS 


TAYLOR  FIBRE  COMPANY 
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Resistor  for  Fluorescent 
Lamps 

Resistors  of  small  size  with  low  tem¬ 
perature  rise  for  d-c  operation  of 
fluorescent  lamps  are  now  available  in 
a  complete  line  of  voltages  and  resist¬ 
ances  and  sizes  to  fit  all  standard  wir¬ 
ing  strips  from  International  Resist¬ 
ance  Co.,  401  N.  Broad  St.,  Philadel¬ 
phia,  Pa.  The  resistance  units  are  wire 
wound  with  molded  1250-volt  insula¬ 
tion  topped  by  a  metal  strip  to  aid  in 
heat  dissipation.  The  temperature  rise 
is  approximately  40  to  50  degrees  C. 
with  standard  auxiliaries.  Ovemll 
dimensions  are  approximately  6i  by 
13  X  li  inches  and  the  total  weight  is 
less  than  12  ounces. 


Amateur  Communications  . 
Receiver 

Model  EC-1  Communications  receiver 
was  designed  for  amateurs  and  others 
wishing  to  learn  the  code.  Known  as 
the  Echophone  Commercial,  the  re¬ 
ceiver  provides  for  reception  of  both 
phone  and  code  on  a  range  of  545  kilo¬ 
cycles  to  30.5  megacycles,  and  has 
self-contained  facilities  for  keying  and 
code-reading  practice.  The  instrument 
is  available  from  Echophone  Radio 
Corporation,  201  East  26th  Street,  Chi¬ 
cago.  With  a  standard  telegraph  key 
connected  in  series  with  the  head¬ 
phone,  the  output  of  the  receiver  to 
the  headphone  will  be  broken  up  into 
dots  and  dashes  as  the  circuit  is  keyed. 
If  the  receiver  is  tuned  to  a  broadcast 
or  other  steady  carrier,  and  its  beat- 
frequency  oscillator  turned  on,  this 
output  will  be  in  the  form  of  a  hetero¬ 
dyne  whistle.  Wnen  keyed  the  result 
is  an  imitation  of  the  sound  of  regu¬ 
lar  radio  telegraph  transmissions. 
Group  copying  practice  is  possible  if 
the  headphones  are  placed  on  the  table 
and  the  receiver  volume  turned  up  to 
make  their  sound  audible  over  a 


T he  product  of 

CATHODE-RAY 

HEADQUARTERS 


ii  Rccoqniie  the  above  gadqol?  Oi 
courso  you  do,  ii  you're  a  real  oldtimer. 
Thu  wat  the  Clarostot  compression- 
type  control  used  in  tricky  regenerative 
receivers  and  later  in  B-battery  elimina¬ 
tors  lor  controlling  output  voltages. 
Even  then,  as  now,  Clarostat  pioneered 
in  controls  and  resistors. 


Twenty  years  have  passed  since  that 
cumbersome  compression-type  Clorostat. 
During  thot  time  the  Clarostat  organisa¬ 
tion  has  developed,  designed  and  pro¬ 
duced  millions  of  controls  —  compres¬ 
sion,  wire-wound,  composition-element. 
Likewise  every  kind  of  resistor.  The 
present  midget  control,  shown  below, 
reflects  a  pioneering  experience  second 
to  none  in  the  industry. 


Replete  with  features  that  make  your 
work  easier  and  more  pleasant.  DuMont 
Type  208  Cathode-Ray  Oscillograph  will 
extend  your  investigations  into  studies 
not  previously  feasible  without  much 
labor  and  expense.  That  is  why  it  has 
already  won  the  highest  endorsements 
oi  users  since  its  introduction  a  year  ago. 


Indeed,  you'll  never  know  how  good 
a  control  can  be  until  you've  tried  to¬ 
day's  Clarostat.  Likewise  with  all  types 
oi  resistors  made  by  Clarostat,  either 
standard  or  special.  You  owe  it  to  your¬ 
self,  to  your  trade  and  to  your  public, 
to  try  Clarostot  products. 


This  oscillograph  is  but  one  oi  a  large 
line  oi  instruments,  cathode-ray  tubes 
and  associated  equipment  developed, 
produced  and  marketed  by  the  DuMont 
organisation  in  a  decade  oi  intensive 
specialisotion.  Such  proven  achieve¬ 
ments  have  won  for  DuMont  the  envia¬ 
ble  title  oi  "Cathode-Ray  Headquarters." 


Loose-teal  engineering  data  on  all  types 
of  controls  and  resistors,  sent  on  reguest 
to  designers,  engineers  and  manu/ae- 
turers  of  radio  and  electronic  equip¬ 
ment  writing  in  on  business  letterhead. 
Your  control  and  resistance  problems 
are  invited. 


Write  for  engineering  data.  Submit  cathode- 
ray  problems  lor  engineering  aid,  recom¬ 
mendations,  specifications,  quotations. 


reasonable  range.  By  connecting  two 
keys  in  parallel  it  is  possible  to  carry 
on  two-way  communication  with  either 
participant  breaking  in  at  will.  When 
some  degree  of  speed  has  been  achieved 
in  code  copying  then  the  regular  code 
transmissions  of  commercial  stations 
can  be  tuned  in  for  actual  on-the-air 
practice.  The  headphone  circuit  of  this 
receiver  is  completely  isolated  from 
the  line  and  high  voltage  supplied  by 
an  output  transformer,  and  thus  the 
possibility  of  shock  while  handling 
the  key  is  completely  avoided. 


ALLEN  B.  DU  MONT 
LABORATORIES,  Inc. 

Passaic  ir  New  Jersey 
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Bakelite  Mica  Capacitors 

A  NEW  ADDITION  to  the  Cornell- 
Dubilier  line  of  Mica  dielectric  capa¬ 
citors  is  the  Type  7  illustrated.  This 
is  a  moulded  bakelite  capacitor,  simi¬ 
lar  to  the  existing  Type  4,  but  with 
wider  spacing  between  the  insulated 
mounting  holes  to  meet  the  li-inch 
standard.  Standard  units  are  moulded 
in  brown  bakelite  and  are  available  in 
capacities  beginning  at  0.00005  micro¬ 
farad  and  running  up  to  0.03  for 


Microswitch  Relay  and 
Accessory 

Made  to  meet  a  demand  for  an  inex¬ 
pensive  relay  having  electrical  contacts 
with  larger  current  carrying  capacity 
is  an  Autelco  Jr.,  microswitch  relay 
available  from  Automatic  Electric  Com¬ 
pany,  1033  West  Van  Buren  Street, 
Chicago.  The  unit  is  sensitive,  with 
easy-acting  contacts  designed  for 
handling  loads  up  to  10  amperes  (alter¬ 
nating  current  only)  with  small  con- 


T-PADS 

For  Speech  Input  Equipment 


A  complete  line  of  speech  input  controls, 
Time  tested — second  to  none — at  Competitive 
prices. 

Embody  years  of  engineering  and  produc¬ 
tion  experience.  Hundreds  of  satisfied  cus¬ 
tomers.  No  exaggerated  claims  .  .  .  but 
what  we  make  will  give  you  lasting  and 
trouble-free  service. 

Also  light  and  heavy  duty  tap  switches — 
special  control  to  your  specs. 

•  Write  for  bulletin  411,  Com¬ 
plete  catalogue  upon  request. 


those  rated  at  600  volts  (direct  cur¬ 
rent  working),  0.01  for  the  1200-volt 
rating,  and  0.003  for  the  2500-volt 
rating.  Standard  tolerance  in  capacity 
ratings  is  plus  or  minus  10  per  cent. 
Insulation  resistance  is  2  0,000 
megohms.  Each  unit  is  clearly  stamped 
with  the  capacity  value,  direct  current 
working  voltage  and  direct  current 
test  voltage. 

The  capacitors  can  be  supplied 
moulded  in  low-loss  bakelite  (insu¬ 
lation  resistance  40,000  megohms), 
with  salt-water  immersion  seal  against 
humidity;  or  temperature  aged  for 
stabilizing  capacity  over  extremely 
wide  temperature  changes. 


trolling  currents.  These  relays  are  es¬ 
pecially  useful  for  locations  subject  to 
sudden  jarring,  vibration,  or  tilting. 

The  relays  are  furnished  with  one  or 
two  microswitches,  each  with  make, 
break  or  break-make  contacts.  They 
can  also  be  supplied  with  one  break- 
make  microswitch  and  one  break-make 
spring  assembly  with  code  No.  2,  No.  4, 
or  laminated  silver  contacts.  The  maxi¬ 
mum  operating  voltage  is  240  volts.  Reflex  Projector 
direct  current  or  50-60  cycles  per 

second  alternating  current.  Atlas  Sound  Cobpor 

Recently  introduced  by  Automatic  Street,  Brooklyn,  N. 

Electric  Company,  is  a  new  inexpensive  intermediate  4i 

electrical  counter  as  a  companion  piece  Glory  reflexed  project 

to  its  line  of  Autelco  Jr.  relays.  This  which  has  a  bell  open 

new  counter  is  known  as  the  Autelco  Jr.  The  effective  air  colu 

counter  and  is  built  for  high  speed  The  dynamic  reflex  d< 

alternating  or  direct  current  operation.  overall  length  of  the  i 


TECH  LABORATORIES 

7  LImoIh  Str«*t  J*rMy  City,  N.  J. 


Secure  IMPROVED  PERFORM¬ 
ANCES.  Cores  and  prices  to  meet 
every  need — YOU  CANNOT  AF¬ 
FORD  TO  USE  ANYTmNG  IN¬ 
FERIOR. 

Proven  the  most  dependable  and 
uniform  (electrically  and  physi¬ 
cally)  for  permeability  tuning  and 
push-button  remote  tuning — wave- 
traps,  I  F  transformers  and  antenna 
coils — sensitive  television  circuits, 
etc. 

Our  engineers  with  PRACTICAL 
KNOWLEDGE  collaborate  in  secur¬ 
ing  optimum  original  designs  in 
your  circuits  suitable  for  commer¬ 
cial  manufacture. 


FERROCART 

CORPORATION  OF  AMERICA 


(Dwolad  •xclusivsly  to  oagiBOoriag  and 
production  oi  magnotic  iron  coros) 


99,-  projector  is  good  for  general  public 


laheratorten  assdl  Works 
Hosfiugs-ea-HBdsMi.  N.  Y.  U.  S.  A 
Coble  Address  “HARAFORD" 

Chicago  Laboratory  and  Solos  Offieo: 
GEORGE  H.  TDCMIMGS,  Manager 
14t  Wost  Ohio  Stroot 
Tolophoao:  Whiloball  7SM 


Three-Band  Radio  Receiver 

A  TWO-UNIT  MIDGET  radio  receiver  for 
aircraft,  that  also  serves  as  an  inter¬ 
phone,  has  been  announced  by  the 
Western  Electric  Company,  195  Broad¬ 
way,  New  York  City.  It  may  be  tuned 
continuously  or  operated  as  a  crystal 
controlled  unit  on  two  “spot”  frequen¬ 
cies.  The  new  instrument,  known  as 
the  33-A  radio  receiver,  has  all  the 
controls  mounted  on  a  radio  frequency 
unit  which  fits  directly  through  the 
instrument  panel  within  arm’s  length. 
Including  its  separate  power  conver¬ 
sion  apparatus  (which  may  be  in¬ 
stalled  in  any  convenient  place)  the 
apparatus  weighs  18  pounds  7  ounces 
complete  with  crystal  equipment.  Its 
mounting  space  in  the  instrument 
panel  is  71  inches  by  6  inches. 

The  interphone  feature  is  interest¬ 
ing.  By  lowering  the  volume  of  the 
incoming  radio  signal,  flight  personnel 
may  converse  freely  and  simultane¬ 
ously  monitor  the  incoming  messages. 
When,  however,  the  volume  is  in¬ 
creased  to  a  satisfactory  listening  level 
for  the  signals,  it  is  still  possible  by 
loud  talking  to  override  the  signals  if 
the  necessity  arises.  The  power  unit, 
which  draws  1.5  amperes,  is  operated 
directly  from  a  24-volt  battery  supply, 
although  provision  for  12  volts  may  be 
made  optionally.  Other  performance 
characteristics  of  the  new  receiver  in¬ 
clude  high  audio  output — 700  milli¬ 
watts;  wide  frequency  coverage — 350 
to  625,  3900  to  7500,  and  6750  to  12,200 
kilocycles;  average  sensitivity  is  5 
microvolts  for  an  output  of  50  milli¬ 
watts.  The  new  unit  will  receive  both 
phone  and  CW  telegraph  signals.  A 
write-in  type  dial  plate  has  been  pro¬ 
vided  so  that  crystal  spot  frequencies 
may  be  conveniently  identified. 


Loudspeaker  Driver  Unit 

The  model  MD8  loudspeaker  driver 
unit  is  the  smallest  driver  unit  pro¬ 
duced  by  the  University  Laboratories, 
195  Chrystie  Street,  New  York  City. 
It  is  efficient,  and  has  uniform  fre¬ 
quency  response.  This  driver  may  be 


used  on  any  of ’the  exponential  reflex 
horns  in  a  similar  manner  to  the 
previous  types  of  driver  units  made 
by  University  Laboratories.  It  is 
waterproofed  by  a  special  spun  alum¬ 
inum  shell  and  a  sealed  diaphragm 
construction.  The  power  handling  ca¬ 
pacity  is  12  watts,  and  impedance  is 
8  ohms. 


FREQUENCY  MODULATED  GENERATOR 

TYPE  150-A 

Here  is  a  signal  generatorl 
developed  specifically  for  use 
in  the  design  of  FM  equip¬ 
ment.  Built  into  it  are  the 
features  requested  by  FM  en¬ 
gineers.  Both  Frequency  and 
Amplitude  Modulation  avail¬ 
able  separately  or  simultan¬ 
eously.  All  controls  direct 
reading.  Expanded  scale 
meters.  Power  line  regula¬ 
tion  optional. 


Brief  Specifications 


Frcqaaecy  Roage  41-50  MC  and 
1-10  MC 

Oatpat  from  0.1  mV  to  0.1  Volt  with 
attoRoator,  aad  0.1  Volt  to  1  Volt 
with  spoeiol  tap. 


DoviatioR  from  loro  to  200  KC 
iRtorRol  AF-100.  400,  IK.  4K  oad 
10K  eyclos. 

RMA  Pro-omphaiis  cireait. 
Voraier  F  Control  for  loloctivity. 


May  We  Send  You  Detailed  Information? 


BOONTON  RADIO  CORPORATION 

looRtoR,  Now  Jorsoy  U.  S.  A. 


DIRECT  MAIL 


As  businsss  pap«r  pub- 
lishsrs  ior  oTsr  liity 

fan,  McGraw-Hill  is  uniqusly  •qoippod  lo. 
oiisr  complsts,  authoritatiTS  dirsci  mail  cotsi- 
aqs  of  ladusiry’s  major  markols.  Extroms 
accuracy  is  maintainod  (quarontood  to  98%) 
and  through  caroiul  analysis  of  marktts, 
comploto  classification  of  companies  and  psr- 
sonnsl,  otc..  the  widest  possible  selections 
are  arailable.  Send  ior  handy  reference 
folder.  "Hundreds  of  Thousands  of  Reasons 
Why"  which  describes  how  McGraw-Hill  Lists 
are  built  and  maintained. 

What  Fioldt  Do  Yon  Woat  to  Roach? 

Aviation 

Bus  4  Electric  Railways 
Civil  Engineering  and  Construction 
Coal  Mining 
Electricol  Construction 
Electrical  Industry 
Food  Industries 
Metal  Mining 
Metal  Working  Industries 
Process  Industries 
Textile  Industries 
Administrative  Executives 
Electrical  Dealers  &  Wholesalers 
Mill  Supply  Houses 
Power  Services 
Product  Engineering  4  Design 
Production  and  Maintenance 
Radio  Dealers  4  Wholesalers 
Radio  Engineering  and  Design 

For  further  detslls,  telectioni  from 
above  basic  classlficationt,  counts, 
prices,  etc.,  or  ssfimatss  on  special  lists 
.  .  .  ask  any  represanfative  or  write  to 

Complatt  Lists  Cavarini  Indsstnr's  Major  Marktts 


(I  OlVlilON 

M(GRAW-H!ll  PUBLISHING  CO. 


i 


HEADQUARTERS 
FOR  RELAYS 

More  than  thirty  years  of  concentrating 
in  the  designing  and  manufacturing  of 
signalling  and  control  equipment  by 
Autocall  Company  has  won  for  its  de¬ 
vices  and  systems  a  decided  preference. 
A  broad  line  of  production  Items,  as 
well  as  special  units  to  customer's  own 
specifications,  are  available. 


JACK  TYPE  REDJ-1 

Contacts  positioned  by  momentary  elec¬ 
trical  operations  of  coils  and  mechani¬ 
cally  maintained  by  armature.  One  of 
several  Jack  Type  Relays  In  the  Autocall 
line. 

S«nd  (or  Froo  Catalos 

The  AUTOCALL  Co. 

SHELBY,  OHIO 


AUTOCALLL  companv 
Shelby.  Ohio 

W  1 1  h  O  u  t  ‘'**''“*V”voiir^' nw 
ami  v..uipn.rnt. 
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PROFESSIONAL 

SERVICES 


main  an  AppHeation) 


JOHN  C.  BATCHELOR 

INDUSTRIAL.  PHYSICISTS-KNGINEERS 

Specialista  In  industrial,  technical  and 
marketing  investigations  for  manufac¬ 
turers  and  bankers,  on  products  being 
considered  for  production  and  financing. 

100  E.  42nd  Street  New  York  City 


DUDLEY  B.  CLARK 

Consulting  Engineer 
Industrial  Tube  and  Circuit  Design. 
Electronics  as  applied  to  Metal  and  Chemical 
Industries. 

Research  Laboratories  and  Shops 
Palm  Springs  Calif. 


ELECTRICAL  TESTING 
LABORATORIES 

Characteristics 
of  Vacuum  Tubes 

Tests  of  photo  cells,  glow  lamps,  crater  lamps. 
Tests  of  electronics  and  optical  derices 
East  End  Avenue  and  79th  Street 
New  York,  N.  Y. 

Phone:  Butterfield  8-2600 

HAROLD  j.  McCreary 

Mem.  A.I.E.E.  A  W.8.E. 

Consulting  Engin—r 

Laboratory  Facilities 
Research  Electronics 

Derelopment  Television 

Design  Radio 

Factory  Practice  Railroad  Signaling 

Patent  Studies  Telephony 

105  W.  Adams  St.  Phone  STate  4003  Chicaio.  III. 

JOSEPH  RAZEK,  PH.D. 

Consulting  Physicist 
Electrical  and  Mechanical  Engineering  Problems 
Instruments  and  Control  Devices  Electronics 

Specialist  in  Colorimetry.  Spectrophotometr)-  and 
Industrial  Color  Control 
Laboratory  and  Shop  Facilities 
430  Greenview  Lane  Llanerch,  Pa. 


F.  H.  SHEPARD.  JR. 

CONSULTING  ENGINEER 
ELECTRONIC  APPLICATIONS 
Specializing  In : 

Industrial  Control  Special  Amplifier  Design 

Follow-Up  Devices  Photoelectric  Applications 
Ra<lio  and  Carrier  Operated  Remote  Control 
6167  Cedar  Ave.,  Merchantvllle,  N.  J. 
Telephone  Merchantville  1111 


GILBERT  SMILEY 

Consultant 
Industrial  Electric  Controls 
Photronic  and  Electronic  Devices 
Communication.  Signal  and  Alarm  Systems 
I’recision  Production  Gauges  and  Counters 
197  Sidney  Street  Cambridge,  MaHs. 

Phone  Kirkland  3910 


Professional  Assistance  .  .  .  , 

in  solving  your  most  difficult  prob¬ 
lems  in  the  specialized  field  of  elec¬ 
tronic  devices  is  offered  by  con¬ 
sultants  whose  cards  appear  on  this 
page. 


Resistors 

Wire- WOUND  vitreous-enameled  resis¬ 
tors  are  available  in  “live”  bracket 
and  “dead”  bracket  types  for  special 
applications  from  Ohmite  Manufac¬ 
turing  Co.,  Department  10,  4835 

Flournoy  Street,  Chicago,  Ill.  The 
live  bracket  type  resistors  have 
flexible  leads  connected  to  tin-plated 
brass  brackets.  They  are  designed 
for  mounting  and  making  electrical 
connection  by  bolting  the  slotted 
brackets  to  panel  terminals.  Ohmite 
dead  bracket  type  resistors  are 
mounted  by  bolting  to  the  brackets. 


Signal  Generator 

Model  131  signal  generator,  (avail¬ 
able  from  Triumph  Manufacturing 
Company,  4017  West  Lake  Street,  Chi¬ 
cago,)  has  a  large  dual-scale  dial,  cali¬ 
brated  to  one-half  of  one  per  cent  from 
100  kilocycles  to  96  megacycles.  The 
signal  generator  unit  allows  sensitiv¬ 
ity,  selectivity,  automatic  frequency 
control,  automatic  volume  control,  and 


Electrical  connections  are  made  sepa¬ 
rately  to  the  lugs.  The  brackets  for 
one,  two  or  three  resistors  are  mounted 
to  the  resistors  by  means  of  through- 
bolts.  The  leakage  distance  from  lug  to 
bracket  can  be  regulated  by  the  use  of 
mica  washers  or  by  having  the  lugs 
located  as  far  in  as  required.  Both 
types  of  resistors  are  used  for  signal 
circuits,  electrical  refrigeration  con¬ 
trols,  storage  battery  charging,  switch¬ 
boards,  and  other  applications.  They 
are  available  in  a  wide  range  of  core 
sizes  with  diameters  from  inch  to 
2i  inches. 


Ratchet  Relay 

Type  CX2600,  a  new  ratchet  relay 
recently  announced  by  Struthers  Dunn, 
Inc.,  1335  Cherry  St.,  Philadelphia, 
Pa.,  combines  small  physical  size  with 
good  performance  in  opening  and  clos¬ 
ing  an  electrical  circuit  over  a  single 
line.  The  new  relay  has  two  inde¬ 
pendent  poles  and,  by  factory  adjust¬ 
ment  of  its  cams,  may  be  made  single 
pole,  double  break,  single  throw;  dou¬ 
ble  pole,  single  break,  single  throw;  or 
single  pole,  single  break,  double  throw. 
Units  are  available  for  both  intermit¬ 
tent  and  continuous  duty.  Base  size 
is  3-13/16x2  inches,  the  relay  be¬ 
ing  designed  for  front-connected  ver¬ 
tical  mounting.  Contact  rating  for 
non-inductive  load  is  110  volts,  6 
amperes,  or  220  volts,  3  amperes  al¬ 
ternating  rurrent;  or  115  volts,  1 
ampere,  direct  current.  Coils  are  avail¬ 
able  from  6  to  220  a-c  volts,  at  approxi¬ 
mately  4  watts;  or  2  to  230  d-c  volts, 
at  approximately  2  watts.  Direct  cur¬ 
rent  voltages  above  90  require  a  series 
resistor  in  the  coil  circuit.  A  catalog 
is  available. 


overload  tests  of  receivers.  The  in¬ 
strument  is  also  capable  of  giving 
variable  percentage  modulation  at  400 
cycles  per  second,  or  any  other  audio 
frequency.  The  size  of  the  unit  is 
13  X  9  X  7  inches,  and  it  is  available  in 
various  colors  including  ivory,  green, 
and  black  panel  on  brown  wrinkle  case. 

Thin  Hex  Nuts 

For  use  on  shear  bolts  where  a  high 
degree  of  the  stress  is  lateral,  and  for 
general  application  to  light  and  medium 
stress  fastenings,  an  improved  line  of 
thin  hex  nuts  is  announced  by  Elastic 
Stop  Nut  Corporation,  2332  Vauxhall 
Road,  Union,  New  Jersey.  These  nuts 
have  approximately  40  per  cent  of  the 
strength  of  standard  height  hex  nuts 
and  have  been  approved  for  weight  by 
civil  and  military  authorities.  As  in 
the  standard-height  Elastic  Stop  Nuts, 
the  self-locking  action  is  accomplished 
by  means  of  a  vulcanized  fiber  collar 


which  is  built  into  the  head  of  the  nut. 
This  bone-like  material  resists  the  en¬ 
try  of  the  bolt,  and  forces  the  nut  out¬ 
ward  and  to  take  up  all  thread  play.  The 
fiber,  (non-metallic  and  of  a  resilient 
character),  does  not  deteriorate  under 
vibration.  The  nuts  are  available  in 
steel,  brass,  and  aluminum,  in  a  com¬ 
plete  range  of  standard  sizes,  both 
coarse  and  fine  thread.  A  folder  avail¬ 
able  from  the  manufacturer  explains  in 
detail  the  Elastic  Stop  self-locking 
principle. 
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IFOP  THE,  F I E Eipg>N;i^^ 


CRYSTALS  by 


Th*  Hipowar  Cryatal  Company,  on*  of 
Amorica'*  old**t  and  lorgeat  manuiac- 
tur*r*  of  pr*ct*ion  cryatal  unita,  ia  abl* 
to  off*i  th*  broadcast*!  and  manufac- 
tur*r  ottiacliT*  pric**  b*caua«  of  th*ii 
larg*  production  and  th*  azcluaiv* 
Hipowar  q^tinding  procaaa.  Whatavar 
your  cryatal  naad  may  b*,  Hipowar 
can  aupply  It.  Writ*  today  for  full 
information. 


J7  WliTiOTtt  Sr  Hc^Ycs^t  V  Yi 


INSULINE  CORP.  OF  AMERICA 

30-30  NORTHERN  BLVD. 

LONG  ISLAND  CITY.  N.  Y. 


HIPOWER  CRYSTAL  CO. 

SalH  OiTiiion— 205  W.  Wacktr  Drin,  Chicago 
Factory — 2035  Charltston  Strtot,  Chicago.  III. 


FOR  SINGLE  HOLE  PANEL  MOUNTING 
Write  tor  Ten  Page  Catalog 


Prevailing  Discounts  on  All 
Standard  Makes  1  No  waiting 
lor  merchandise!  We  sup¬ 
ply  you  immediately  from  our 
complete  stock — at  prevailing 
trade  prices.  Some  more  rea¬ 
sons  why  radio  engineers  like 
to  buy  at  Terminal! 


Typ*  T2  Unit 

Tbe  itkoU  Is  molded  in  the  same  color  as  the  leoa-cap 
to  prerent  error  In  replacemoit  .  .  .  furnished  with  a 
S4  roll  slide-base  lamp.  (.0S8  amp.)  .  .  .  used  with  a 
series  resistor  assembly  for  operation  on  roltaies  up  to 
440  .  .  .  Are  different  colors  .  .  .  brilliant  180  dearee 
risibility  .  .  ,  low  In  cosL 

DUtrtbuted  nelioneUp  bp 

GRAYBAR  ELECTRIC  CO. 

H.  R.  KIRKLAND  CO..  MerrUtown.  N.  i. 


WRITE  FOR  CATALOGUE 
showing  a  complet*  line  of, 
assemblies  for  oil  purposes. 


68  W.  45th  St. 
loadt  St.,  N.Y.C. 
blit  6-SOSO 


{SIGNAL  INDICATOR  Corp. 

140  CEDAR  ST.  NEW  YORK,  N.  Y, 


Write  for 

NEW 

48-PAGE 

CATALOGUE. 


FUSE  ItlllllO.X^ 

of  TunfgNtt'ii  and  Molybd4*nuin 

Molybdenum  In  widths  .006"  to  1" 
in  thickness  to  .0005" 
Tungsten  Ribbon  to  specification 

II.  I'lllISS 

15  Beekmaii  SI.  New  York 


Now  Available 

by  Lord  Manufacturing  Co. 

For  The  Asking 

NEW  TECHNICAL  ENGINEERING  BULLETINS 


^  Our  facilities  permit 
I  ^11  ^  production  of  practically 
all  types  of  coil  wind¬ 
ings  .  .  .  paper  interlayer  sections,  bob¬ 
bin  wound,  etc. 

TDANCFnDMEDQ  Audio,  power,  fila- 
inHnOrUnmCnO  ment  and  low  volt¬ 
age  transformers  and  filter  chokes  for 
all  industrial  applications. 


wh'ch  work  on  the  principle  of  vibration 
isolation  by  bonded  rubber  in  shear. 
Suspended  weight  can  be  from  Ounces 
to  Tons 

Ask  for  Bulletin  a  104 


I  ICllTINC  complete  line  of  fluores- 
LIUnilllQ  cent  ballasts  and  reactors 
approved  bv  Underwriters  Laboratories. 

WE  INVITE  YOUR  INQUIRY 

JAMES  W.  DOYLE,  INC. 

311  N.  Desplaines  St.  Chicago,  III. 


UUUrLINbd  of  bonded  rubber  for 
fractional  horsepower. 

Ask  for  Bulletin  a200 
Typical  Applications 

Sensitive  Instruments  •  Aircrsft  and  Msrine 
Radio  •  Gas  Electric  Units  •  Electric  Motors  • 
Motor  Generators  •  Air  Conditioning  Equipment 
•  Electrical  Control  Equipment  •  Instrument 
Panels  •  Talking  Picture  Equipment  and  Cameras 
Many  Standard  Items 

Stocked  and  Available  for  Immediate  Shipment 


Find  <what  you  are  looking  fort  If  this  or  other  adver¬ 
tising  in  this  issue  does  not  supply  the  information 
v.antcd,  of  products  or  services,  Avrite 

Electronics 

330  W.  42d  St.,  New  York.  N.  T. 


RADIO  SPECIALTIES  COMPANY 

20th  and  Figueroa  Streets  Los  Angeles.  Calif 


ELECTRONICS 


Automatic  Direction  Finder 

The  entire  flbet  of  Douglas  air¬ 
liners  on  the  600-mile  route  of  Pan 
American-Grace  Airways  is  now  being 
equipped  with  Learadio  ADF-8  auto¬ 
matic  direction  finders,  it  was  an¬ 
nounced  by  Lear  Avia,  Inc.,  30  Rocke¬ 
feller  Plaza,  manufacturers  of  air¬ 
craft  radio  and  accessories.  Each  ship 
is  equipped  with  a  complete  ADF-8 
direction  finder,  comprised  of  an  auto¬ 
matic  station-seeking  direction  finding 
loop  with  “Fastop”  electromagnetic 
clutch  mounted  underneath  the  fuse¬ 
lage;  a  five-band  ADF-8  reeciver  re¬ 
motely  controlled  from  the  radioman’s 
post;  and  two  360-degree  azimuth 


for 

production 

testing 

the  Model  14  is  tried  and  proven 

*  Maximum  economy 

*  Maximum  dependability 
*10  frequencies  as  selected 

*  Variable  air  condenser  for  each 
frequency 

*  Range  100  k.  c.  thru  F-M  band 

Additional  information  on  this 
and  other  Signal  Generators  on 
request. 

Monarch  manufacturinc  co. 

3341  Av«.  Chicago,  III. 

C«bl«  Addrau  "MONMACO" 


indicators:  one  located  in  front  of  the 
pilot,  the  other  in  front  of  the  radio¬ 
man.  A  second  five-band  ADF-8  re¬ 
ceiver  unit  only,  complete  with  remote 
control,  is  also  installed  at  the  radio¬ 
man’s  post.  A  special  selector  switch 
enables  the  radioman  to  use  either 
receiver  unit  for  either  direction  find¬ 
ing  or  communications  reception.  In 
normal  operations,  one  ADF-8  unit  is 
constantly  in  use  for  directional  guid¬ 
ance,  while  the  other  remains  free  for 
communications  work.  When  it  is 
necessary  to  obtain  precision  cross 
bearings,  the  two  receivers  may  be 
tuned  to  two  radio  transmitting  sta¬ 
tions,  and  almost  instantaneous  cross 
bearings  obtained  by  connecting  the 
two  receivers  alternately  to  the  azi¬ 
muth  indicator,  thus  eliminating  tun¬ 
ing  delays. 

Each  ADF-8  receiver  unit  is  a 
superheterodyne  covering  the  fre¬ 
quency  range  from  195  to  15,360  kilo¬ 
cycles  in  five  bands:  195-405,  498- 
1195,  1190-2832,  2800-6720,  and 

6400-15,360  kilocycles.  The  first  three 
bands  of  each  receiver  are  arranged 
for  both  direction  finding  and  com¬ 
munications  reception;  the  last  two 
bands  are  arranged  for  communica¬ 
tions  reception  only. 


Where  SECONDS  Count 
Use  Industrial's 
Automatic  Time  Controls 


In  national  defense  and  industrial 
production,  seconds  can  spell  success 
or  failure. 


Production  steps  UP  with 
IndmtriaVs  timers  on  the  job — offer¬ 
ing  complete,  accurate  control. 


INDUSTRIAL  uses  heavy-duty 
synchronous  motors,  builds  rugged 
serviceable  units  for  both  external 
and  integral  application. 


Three-Way  Aviation 
Portable  Radio 

Available  from  RCA  Manufacturing 
Company,  Camden,  New  Jersey,  is  a 
portable  radio  receiver  which  receives 
such  important  aviation  information 
as  CAA  weather  reports,  radio  range 
courses,  and  airport  control  tower 
signals,  as  well  as  standard  broadcast 
programs.  Designated  as  Model  AVR- 
102,  the  new  receiver  is  housed  in  a 
two  tone  airplane  fabric  covered  case, 
and  is  equipped  for  three-way  opera¬ 
tion,  on  self-contained  dry  batteries, 
in  a  plane,  or  from  alternating  cur¬ 
rent  or  direct  current  electric  outlet 


For  any  process  where  TIMED 
ACCURACY  counts,  send  for 
Industrial’s  latest  Bulletins,  or  call 
Industrial’s  representative  first. 


INDUSTRIAL  TIMER  c»rp. 

103  Edison  PL,  Newark,  N.  J 


at  home,  in  hotels,  etc.  The  list  price 
is  $39.95,  less  batteries.  The  unit  has 
a  six-tul^,  two-band  superheterodyne 


chassis,  equipped  with  a  built-in 
static-limiter  switch  to  bring  in  weak 
signals  above  stormy  noise  levels  and 
to  reduce  possible  engine  interference. 
Other  features  are  a  tuned  radio  fre¬ 
quency  stage,  high  sensitivity,  and 
three-gang  condenser  to  provide  free¬ 
dom  from  adjacent  station  inter¬ 
ference,  rubber  mounted  chassis  to 
withstand  shock  and  vibration,  and 
built-in  loop  antenna.  The  AVR-102  is 
ready  for  operation  when  connected  to 
a  ship  antenna  and  used  in  a  plane. 
A  jack  is  provided  for  headphones, 
and  the  dry  batteries  are  rated  at  ap¬ 
proximately  200  hours  of  operation.  A 
simultaneous  radio  range  filter,  avail¬ 
able  at  extra  cost,  permits  clearer 
reception  of  weather  broadcasts  and 
other  voice  transmissions  without  in¬ 
terference  from  the  radio  range  sig¬ 
nals  upon  which  the  voice  transmis¬ 
sions  are  superimposed. 


Photoelectric  Relay 

The  United  Cinephone  Corporation 
of  Torrington,  Connecticut,  announces 
the  “Sun-Switch,”  a  new  photoelectric 
relay  for  lighting  and  power  which  is 
primarily  designed  as  an  aid  to  greater 
safety  and  economy  in  incandescent 
lighting  applications.  The  unit  is  used 
to  control  electrical  circuits  in  accord¬ 
ance  with  the  rise  and  fall  of  natural 
illumination.  The  user  chooses  the  two 
lighting  levels  at  which  he  wishes  the 
load  switched  on  and  off,  and  then  ad¬ 
justs  the  calibrated  dials  to  the  cor¬ 
responding  footcandle  readings.  Oper¬ 
ation  is  entirely  automatic,  no  resetting 
is  necessary.  The  control  circuit  uses 
a  type  921  phototube,  and  two  type  6J5 
tubes.  Operation  is  from  110  volts,  50 
or  60  cycle  per  second  alternating  cur¬ 
rent.  The  manufacturers  list  the  fol¬ 
lowing  applications  in  which  the  relay 
may  be  effectively  used:  Aircraft 
beacons,  airport  lights,  street  and  high¬ 
way  illumination,  billboards  and  spec¬ 
tacular  type  signs,  department  store 
lighting,  indoor  and  outdoor  factory 
lighting,  museums,  hospitals,  etc. 
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ZERO  CENTER 

VACUUM  TUBE  VOLTMETER 

Mllll«n  doM  It  aialnl  it  TMtt  1000  maaohint 
Iniylatlen  eantar.  «  Tatti  otclllator  (rid  blat 
whila  in  oparation  at  3,333.333  ohmt  par  volt. 
it  With  avar  30  icalat.  Bit,  aa>y  to  raad  zaro 
eantar  matar.  For  atandard  and  FM  aatt.  LItara- 
tvra  FREE! 

Medal  J  CO  O  O  ^ 

Nat  oaly 

MILLION  RADIO  AND  TEL. 

1*19  No.  Daman  •  Chicago,  Illinois 


Automatic  Checkup  of 
Industrial  Solutions 

An  electronic  instrument  now  avail¬ 
able  is  designed  to  check  the  concen¬ 
tration  of  solutions  and  steam  con¬ 
densate.  It  warns  of  any  excess,  or 
automatically  sets  the  corrective  means 
to  work.  Known  as  the  Solu-6  ridge 
Controller,  offered  by  Industrial  In¬ 
struments,  Inc.,  156  Culver  Avenue, 
Jersey  City,  N.  J.,  this  instrument 
combines  the  analytical  function  of 
the  Solu-Bridge,  with  a  sensitive  vac¬ 
uum-tube  relay  to  control  an  external 
circuit  (alarm  or  an  electromagnetic 
valve).  The  instrument  is  based  on 
the  conductivity  of  the  solution  or  con¬ 
densate  being  checked.  A  cell  placed 
in  the  liquid  makes  electrical  contact 
with  a  sample  of  definite  cross  section 
and  length.  The  electrical  conductivity 
of  the  sample  is  measured  by  a  Wheat¬ 
stone  bridge  utilizing  the  “magic  eye” 
as  the  balance  indicator. 

The  controller  can  be  remotely  con¬ 
nected  with  the  one  or  more  conduc¬ 
tivity  cells.  The  front  panel  features 
a  small  dial  which  is  set  for  the  ap¬ 
proximate  temperature  of  the  solution 
or  condensate,  while  a  large  main  dial 
is  rotated  for  the  analytical  and  con¬ 
trolling  functions.  Observing  the 
magic  eye  through  the  hooded  peep¬ 
hole,  when  the  indicator  presents  the 
widest  angle  of  dark  segment,  the 
reading,  is  taken  directly  off  the  main 
dial. 


Preferred 

■Y  U.  S.  GOVERNMENT  AGENCIES  IN 
THE  NATIONAL  DEFENSE  PROGRAM 


'A'Ail.AS  SOUND  Equipmant  is  praisrrod  by  tb# 
U.  S.  Army,  Nary,  and  Coast  Guard  for  all  con- 
caiTabl#  applications  undor  tbs  sovsrest  operat¬ 
ing  conditions.  Such  recognition  is  outstanding 
eTidence  of  high  quality  standards. 

★  ATLAS  SOUND  PREFERRED  .  .  . 

by  Sound  Engineers  for  the  greatest  selection  of 
speakers,  proiectors,  baffles,  microphone  stands, 
and  connectors  for  all  p.  a.  purposes.  You  con 
rely  on  Atlas  Sound  for  the  latest  engineering 
improTements,  for  rugged  construction,  and  top¬ 
flight  performance. 

*  ATLAS  SOUND  PREFERRED  .  .  . 

by  Radio  Parts  Jobbers  for  a  consistent  record 
of  quality  and  serrice.  Jobbers  confidently 
recommend  Atlas  Sound  Equipment  with  full 
assurance  of  dependability  and  satisfaction. 

^  FREE  CATALOG  F-41  describes  101 
speakers  and  accessories.  SEttD 
FOR  rOVR  COPY  TODAY. 

ATLAS  SOUND 

CORPORATION 

14S2-39th  Street  BROOKLYN,  N.  Y. 


Searchlight  Section 


EMPLOYMENT  •  BUSINESS 

UNDISPLAYED  RATE: 

10  cents  B  word,  mintmnni  cbanre  S2.0O. 

(Bee  1  on  box  Xumbere.) 

PosilloiM  tFantcd  (full  or  part-time  salaried 
employment  only),  one-half  the  above  rates. 
PropoeaU.  50  cents  a  line  an  Insertion. 

NflV  ADKfPr/SfMfNTS  rece/ved  by  10 


OPPORTUNITIES 

INFORMATION: 

Box  Xumbere  In  care  of  our  New  Turk, 
CbicaKo  or  San  Francisco  offlcev  count  10 
words  additional  in  umllsplayed  ads. 

Diecount  of  10%  If  full  payment  is  made  In 
advance  for  four  consecutive  insertions  of 
undisplayed  ads  (not  includlmr  proi>osals). 

I.  M.  Juno  27th  wUI  appear  in  the  July  issue, 


»  EQUIPMENT— USED  or  RESALE 

DISPLAYED— RATE  PER  INCH: 

Tbe  advertising  rate  is  $0.00  per  inch  for  all 
advertlslne  api>earlnfr  on  other  than  a  con¬ 
tract  basis.  Contract  rates  iinoted  on  rwnie-t. 
da  advertieina  ineh  Is  in<>asured  %  Inch  ver¬ 
tically  on  one  column.  3  coluinna — 30  indies 
— to  a  page.  K. 

subject  to  limitations  of  space  available. 


POSITION  VACANT 


UARQE  MIDWESTERN  radio  receiver  manu¬ 
facturer  baa  openinga  for  experienced  auto¬ 
motive  and  household  radio  receiver  deatgn 
engineers.  Applicants  should  state  education, 
experience  and  give  references.  Our  own  em¬ 
ployees  know  of  this  ad.  P-270,  Electronics,  S20 
N.  Michigan  Ave.,  Chicago.  III. 


SENIOR  ENGINEER:  Familiar  with  chassis 
layout  and  circuit  design.  At  least  4  years 
experience  in  radio  manufacturing  necessary, 
executive  desirable.  Permanent  position  with 
long-established  concern.  Present  staff  know 
of  this  opening.  For  personal  and  confidential 
Interview,  apply  P-283,  Electronics,  330  W'.  42nd 
St.,  New  York,  N.  Y. 


CHIEF  DRAFT.SMAN  or  Senior  Draftsman: 

With  radio  experience  to  take  charge  of  new 
drafting  department.  Permanent  position.  Pres¬ 
ent  staff  know  of  this  opening.  For  personal 
and  confidential  Intel  view,  apply  P-284,  Elec¬ 
tronics.  330  TV.  42nd  St.,  New  York,  N.  T. 


JUNIOR  ENGINEERS:  Communications;  ra¬ 
dio.  3  college  graduates  with  some  experi¬ 
ence  or  High  School  graduates  with  at  least  3 
years  laboratory  experience.  Permanent  post- 
tiona.  Present  staff  know  of  these  openings.  For 
personal  and  confidential  Interview,  apply 
P-285,  Electronics,  330  \V.  42nd  St.,  New  York. 
N.  T. 


POSITIONS  WANTED 


RADIO  PATENT  K.XPERT  and  Electrical  de¬ 
signer,  proven  merit.  My  designs  have  largest 
sales  value  of  any  advertised.  R.  G.  Evans,  3943 
Second.  Detroit,  Mich. 


DEPENDABLE 

Used  I 

ELECTRONIC  TLBE  EQl  IPMENT  | 

fomplete  line  of  used  e<iuipnicnt  for  the  manutac-  I 
ture  of  Radio  Tubes.  Neon  Tubes.  Incaiidescvnt  | 
I.amps,  etc.  Write  for  Bulletin  shnning  2.'i  to  '■"I'lfe  | 
savings.  : 

C.AI.I.ITE  TUNGSTEN  t’4>KPOK.\TI(>N  1 
formerly  Eitler  Electric  Corp.  i 

534  39th  Street,  Union  City.  N.  J.  : 

IHMIlWIMMMUHHIIMmM— WIIIMMtmiUMIIMWHUlimiltWMimiMtUMHMIUMKXt*  ' 


RESEARCH  PHYSICIST  (PhD.  1937),  good 
math,  background,  proven  initiative  in  tack¬ 
ling  irrojects  in  electronics,  r.f.  and  communi¬ 
cation  engineering  and  measuring  equipment, 
intends  to  change  position.  Steady,  long  range 
development  and  research  In  applied  electronics 
or  allied  fields  desired.  PW-282,  Electronics, 
520  N.  Michigan  Ave.,  Chicago,  HI. 


Additional  Electrical  Line 

Wanted  by  newly  established  manufac¬ 
turers’  representative  which  can  be  sold 
to  manufacturers  or  Utilities  for  Connecti¬ 
cut  or  New  England.  Sixteen  years’  expe¬ 
rience  in  the  electrical  industry.  Write 

Box  1293, 

Hartford.  Connecticut. 


HIGH  GRADE  USED 

ELECTRON  TUBE  MACHINERY 

Huftf  Stock  of  Beery  Type  ami  Variety 
K.VIII.K  KN'GIN'KKKIN'G  (  <>KPGK.\TION’ 

Speclali.st.s  in  F5iuipment  for  the  nianiitscttire  of 
Neon  Tube.s.  Radio  Tubes,  Incandeicent  I.,anips. 
Photo  CelLs.  X-ray  ’Tubes,  etc. 

I  no  imoHi  ****'*'*•*  ***■’  Bergen.  N.  J.  ^ 
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Electrical  Research  Products  tnc 

76  Varick  Street,  New  York,  N.  Y. 

A  Subsidiary  of 

Western  Electric  Company 


THE  DAVEN  COMPANY 

158  SUMMIT  STREET  •  NEWARK.  NEW  JERSEY 


Power  Resistor  Decade  Boxes 


Power  resistance  decade  boxes  are 
available  from  Clarostat  Manufactur¬ 
ing  Company,  287  North  6th  Street, 
Brooklyn,  N.  Y.,  for  use  in  laborato¬ 
ries,  engineering  offices,  plants,  main¬ 
tenance  departments  and  schools  to 
solve  practical  resistance  problems 
under  actual  working  conditions.  The 
boxes  provide  a  precise  power  resis¬ 
tance  of  from  1  ohm  to  999,000  ohms 
for  actual  use  in  a  given  circuit.  Up 
to  225  watts  per  decade  can  be  handled 
by  adjusting  any  or  all  of  the  six 
rotary  decade  switches  provided  on  the 
instruments.  The  reading  for  the  in¬ 
serted  resistance  is  read  from  decade 
dials.  The  instruments  will  also  deter¬ 
mine  parallel  resistance  values,  voltage¬ 
dropping  requirements,  and  has  other 
practical  functions. 


RA-281  Sound  Frequency  Analyzer  will  locate  it 


•  •  • 

TheR  A-281RecordingSound  Frequency  tion  pickup.  It  delivers  data  either  on 
Analyzer  is  adaptable  to  almost  every  a  graphic  record  or  on  an  indicating 
noise  or  vibration  testing  problem.  You  meter. 

may  use  it  as  a  stanilard  high-precision  You  can  count  on  the  RA-281  for 
soundlevel  meterorasa  sound  frequency  highest  precision — it's  calibrated  to  Bell 
analyzer— with  either  Western  Electric  I.aboratoricsstandarfls.  Write  for  details 
moving  coil  mike  or  moving  coil  vihra-  —no  obligation. 


Electroplating  Rectifier 


The  W.  Green  Electric  Company, 
130  Cedar  Street,  New  York  City,  have 
available  model  7100T  electroplating 
rectifier  (built  around  a  selenium  recti¬ 
fier)  which  is  known  as  “Selectro- 
Plater”  and  which  is  rated  at  1000 
amperes  six  volts  continuous  operation. 
The  safe  overload  capacity  is  25  per 
cent.  The  unit  weighs  750  pounds, 
occupies  less  than  three  square  feet  of 
floor  space  and  can  be  mounted  on- 
caster  wheels  and  shifted  from  point  to 
point  in  a  plating  plant.  Efficiency  is 


for  this  NEW 

50  WATT 

OUTPUT  POWER  METER 


Provides  direct  reading  of  POWER  or 
Db.  LEVEL  from  0.1  mw.  to  50  vratts. 

Load  impedance  range  2.5  to  20,000 
ohms;  40  steps. 

if  Frequency  range  30  to  10,000  cycles. 
if  Accuracy  ±  2%  at  midscale  meter 


maintained  at  65  per  cent  to  75  per 
cent  from  full  load  rating  down  to  a 
fractional  load.  The  main  transformer 
and  the  voltage  control  transformer 
are  insulated  with  fiberglass  and  mica. 
Other  characteristics  of  the  “Selectro- 
Plater”  include  no  moving  parts,  in¬ 
stantaneous  starting  and  noiseless 
operation,  controls  and  indicating  in¬ 
struments  located  on  the  front  panel, 
and  simple  wiring.  “Selectro-Placers” 
are  available  to  be  used  in  conjunction 
with  the  original  equipment  if  the 
need  arises. 


Write  for  further  details 


Patented 
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BUYERS' 
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•  •  • 


.  for  the 


ELECTRONIC 

and  ALLIED 

INDUSTRIES 
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Sources  of  materials,  parts,  components 
and  supplies  for  engineering  and  manu¬ 
facture  of  radio,  communication,  industrial 
applications  of  electronic  circuits  and 
feeble-current  control. 

IMPORTANT! 

All  products  are  listed  under  the 
principal  word— ‘not  under  the  adjective. 
THUS:  —  Paper  Insulation  will  be  found  under 
INSULATION  and  not  under  Paper;  Binding 
Posts  under  POSTS,  not  under  Binding. 

Q 


1941-1942  BUYERS’  CUIDE  lor  thi 


Adapters. 


TEST  ADAPTERS 


Alden  Products  Co.,  715  Center  St.,  Brock¬ 
ton,  Mass. 

American  Phenolic  Corp.,  1250  Van  Buren 
St.,  Chicago,  Ill. 

American  Radio  Hardware  Co.,  476 
Broadway,  New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land,  Ohio 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  l^ng  Island  City,  N.  Y. 

Miliion  Radio  ft  Teievision  Laba,  685  W. 
Ohio  St,  Chicago,  Ill. 

Radio  City  Products  Co.,  88  Park  PI., 
New  York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Readrite  Meter  Works,  College  Ave., 
Blulfton,  Ohio 

Triplett  Electrical  Instrument  Corp.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Triumph  Mfg.  Co.,  4017  W.  Lake  St.. 
Chicago,  Ill. 

Webber  Co.,  Earl,  4358  W,  Roosevelt  Rd., 
Chicago,  Ill. 

Weston  Electrical  Instrument  Corp.,  614 
Prellnghuysen  Ave.,  Newark,  N.  J. 


Ammeters. 


CONTACT  MAEING  AMMETERS 


Esterline-Angus  Co.,  (Speedway  City) 
Indianapolis,  Ind. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 
Reliance  Instrument  Co.,  1135  W.  Van 
Buren  St,  (;:iiicago,  IlL 
Roller-Smith  Co.,  Bethlehem,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Prellnghuysen  Ave.,  Newark,  N.  J. 


INDICATING  AMMETERS 


Bristol  Co.,  Waterbury,  Conn. 

Burton-Rogers  Co.,  857  Boylston  St., 
Boston,  Mass.  (Sole  Distributors  for 
Hoyt  Electrical  Instrument  Works, 
Boston,  Mass.) 

Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  Ill. 

Columbia  Electric  Mfg.  Co.,  4519  Hamil¬ 
ton  Ave.,  Cleveland,  Ohio 

I>e  Jnr-Amsco  Corp.,  Shelton,  Conn. 

(See  Advertisement  Page  117) 

Engelhard,  Inc.,  Charles,  90  Chestnut  St., 
Newark.  N.  J. 

Esterline-Angus  Co.,  (Speedway  City) 
Indianapolis,  Ind. 

Ferranti  Electric,  Inc.,  30  Rockfeller 
Plaza,  New  York,  N.  Y. 

General  Ellectrlc  Co.,  Schenectady,  N.  Y. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Hoyt  Electrical  Instrument  Works — see 
Burton-Rogers  Co. 

King-Seeley  Corp.,  Ann  Arbor,  Mich. 

Norton  Electrical  Instrument  Corp.,  79 
Hilliard  St.,  Manchester,  Conn. 

Rawson  Electrical  Instrument  Co.,  102 
Potter  St,  Cambridge,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Readrite  Meter  Works,  College  Ave., 
Bluffton,  Ohio 

Reliance  Instrument  Co..  1135  W.  Van 
Buren  St.,  Chicago,  Ill. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Sensitive  Research  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  York,  N.  Y. 

Simpson  Electric  Co.,  6218  W.  Kinzie  8t.. 
Chicago,  III. 

(See  Advertisement  Page  102) 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  ft  Nostrand 
Aves.,  Brooklyn,  N.  Y. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Triumph  Mfg.  Co.,  4017  W.  Lake  St., 
Chicago,  Ill. 

Welch  Mfg.  Co.,  W.  M.,  1515  Sedgwick 
St,  Chicago,  Ill. 

Westinghouse  Electric  ft  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Prellnghuysen  Ave.,  Newark,  N.  J. 

Wheelco  Instruments  CJo.,  2001  S.  Hal- 
sted  St,  Chicago,  Ill. 

Winslow  Co.,  9  Liberty  St,  Newark,  N.  J. 


RECORDING  AMMETERS 


Autocall  Co.,  Shelby,  Ohio 
Bristol  Co.,  Waterbury,  Conn. 

Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 
Engelhard,  Inc.,  Charles,  90  Chestnut  St, 
Newark,  N.  J. 


Esterline-Angus  Co.,  (Speedway  City) 
Indianapolis,  Ind. 

General  Electric  Co.,  Schenectady,  N.  Y. 

(See  Advertiaement  Pagea  7,  16,  19) 
Leeds  ft  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Roller-Smith  Co.,  Bethlehem,  Pa. 
Tagliabue  Mfg.  Co.,  C.  J.,  Park  & 
Nostrand  Aves.,  Brooklyn,  N.  Y. 
Westinghouse  Electric  ft  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


Aids. 


HEARING  AIDS 


Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Laurehk  Radio  Mfg.  Co.,  3918  Monroe 
Ave.,  Wayne,  Mich. 

Maico  Co.,  2632  Nicollet  Ave.,  Minne¬ 
apolis,  Minn. 

Meek  Industries,  John,  1313  W.  Randolph 
St,  Chicago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Telex  Products  Co.,  1645  Hennepin  Ave., 
Minneapolis,  Minn. 

Trimm  Radio  Mfg.  Co.,  1770  W.  Berteau 
Ave.,  Chicago,  Ill. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

Zenith  Radio  Corp.,  6011  Dickens  Ave., 
Chicago,  Ill. 


Albums. 


RECORD  ALBUMS 


Columbia  Recording  Corp.,  1475  Barnum 
Ave.,  Bridgeport  Conn. 

Decca  Records,  Inc.,  50  W.  57th  St,  New 
York,  N.  Y. 

Musicraft  Records,  Inc.,  242  W.  55th  St, 
New  York,  N.  Y. 

Peerless  Album  Co.,  38  W,  2l8t  St.,  New 
York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Wilcox-Gay  Corp.,  Charlotte,  Mich. 


Aluminum. 


SHEET.  ROD  and  TUBE  ALUMINUM 


Aluminum  Co.  of  America,  Gulf  Bldg., 
Pittsburgh,  Pa., 


Ampliiiers. 


AMPLIFIERS 


Airplane  ft  Marine  Direction  Finder  Corp., 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Communications  Corp.,  123 
Liberty  St,  New  York,  N.  Y. 

Amperite  Co.,  561  Broadway,  New  York, 
N.  Y. 

Amplifier  Co.  of  America,  17  W.  20th  St, 
New  York,  N.  Y. 

Arrow  Radio  Co.,  900  W.  Jackson  Blvd., 
Chicago,  Ill. 

Atlas  Sound  Corp.,  1451  39th  St,  Brook¬ 
lyn,  N.  Y. 

Bell  Sound  Systems,  Inc.,  1185  EJssex 
Ave.,  Columbus,  Ohio 

Bogen  Co.,  David,  663  Broadway,  New 
York,  N.  Y. 

Braun,  Inc.,  W.  C.,  601  W.  Randolph  St., 
Chicago,  Ill. 

Chicago  Sound  Systems  Co.,  315  E.  Grand 
Ave.,  Chicago,  111. 

Collins'  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago.  Ill. 

Electrical  Research  Products,  Inc.,  76 
Varick  St,  New  York,  N.  Y. 

Erwood  Sound  Equipment  Co.,  223  W. 
Erie  St,  Chicago,  Ill. 

Fairchild  Aviation  Corp.,  88-06  Van  Wyck 
Itlvd.,  Jamaica.  N.  Y. 

(See  Advertisement  Page  74) 

Fulton  Radio  Corp.,  100  Sixth  Ave.,  New 
York.  N.  Y. 

Gabel  Mfg.  Co.,  John,  1200  W.  Lake  St, 
Chicago.  Ill. 

Gates  Companie.s,  Quincy,  Ill. 

General  Communication  Products  Co., 
Lexington  Ave.  at  Vine,  Hollywood, 
Cal. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 


Gibbs  ft  Co.,  Thomas  B.,  900  W,  Lake 
St,  Chicago,  111. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Jack  Mfg.  Corp.,  Charles,  420  Lehigh  St, 
Allentown,  Pa. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

Lafayette  Radio  Corp.,  100  Sixth  Ave., 
New  York,  N.  Y. 

Lincrophone  Co.,  1661  Howard  Ave., 
Utica,  N.  Y. 

Marine  Radio  Corp.,  119  168  th  St, 

J&in&icfit  Y» 

Meek  Industries,  John,  1313  W.  Randolph 
St.,  Chicago,  Ill. 

Million  Radio  ft  Television  Laboratories, 
1617  N.  Damen  St,  Chicago,  111. 

Morlen  Electric  Co.,  60  W.  15th  St,  New 
York,  N.  Y. 

Music  Master  Mfg.  Co.,  508  S.  Dearborn 
St.,  Chicago,  Ill. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Natlonal-Dobro  Corp.,  400  S.  Peoria  St., 
Chicago,  Ill. 

Norwalk  Transformer  Corp.,  South  Nor- 
Oonn* 

Operadlo  Mfg.  Co.,  St  Charles,  Ill. 

Pacent  Engineering  Corp.,  79  Madison 
A\^*  New  York  N.  Y» 

Piezoelectric  Laboratories,  612  Rockland 
Ava  Y 

Radolek  ’Co..  601  w’.  Randolph  St.,  Chi¬ 
cago,  Ill. 

Rauland  Corp.,  3341  Belmont  Ave.,  Chi¬ 
cago,  Ill. 

Ray  Lab.  Inc.,  211  Railroad  Ave.,  Elmira, 
N.  Y. 

RCA  Mfg.  Co.,  Camden.  N.  J. 

Regal  Amplifier  Mfg.  Corp.,  14  W.  17th 
St.,  New  York,  N.  Y. 

Rowe  Industries,  3120  Monroe  St.,  Toledo, 
Ohio 

Setchell-Carlson,  Inc.,  2233  University 
Ave.,  St  Paul,  Minn. 

Sherron  Metallic  Corp.,  1201  Flushing 
Ave.,  Brooklyn,  N.  Y. 

Sillcox  Radio  &  Television  Corp.,  60 
Wall  Tower,  New  York,  N.  Y. 

Skaggs  Transformer  Co.,  5894  Broadway, 

T  .,/va  AnfF^lAfl  OaI 

Smith  Co..  ^Maxwell,'  1027  N.  Highland 
Ave.,  Hollywood.  Cal. 

Spokane  Radio  Co.,  611  W.  First  Ave., 
Spokane,  Wash. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  (jarlson  Rd.,  Rochester,  N.  Y. 

Sundt  Engineering  Co.,  4757  Ravenswood 
Ave..  Chicago,  Ill. 

Talking  Devices  Co..  4451  W.  Irving  Park 
Rd..  Chicago,  IlL 

Technical  Products  International,  135 
Liberty  St,  New  York,  N.  Y. 

Televi.so  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

Thordarson  Electric  Mfg.  Co.,  500  W. 
Huron  St.,  Chicago,  Ill. 

Tran.sformer  Corp.  of  America,  69 
Wooster  St,  New  York,  N.  Y. 

Triumph  Mfg.  Co.,  4017  W.  Lake  St. 
Chicago,  111. 

United  Clnephone  Corp.,  Torrlngton, 
Conn. 

Vega  Co..  155  Columbus  Ave.,  Boston, 
Mass. 

Vibraloc  Mfg.  Co.,  1273  Mission  St.,  San 
Francisco,  Cal. 

Webster  Electric  Co.,  De  Koven  Ave.  & 
Clark  St..  Racine,  Wis. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

Western  Sound  ft  Electric  Laboratories, 
Inc.,  311  W.  Kilbourn  Ave.,  Mil¬ 
waukee,  Wis. 

Wilcox  Electric  Co.,  40th  ft  State  Line, 
Kansas  City,  Mo. 


Analyzers. 


(X>LOR  ANALYZERS 


Bausch  &  Lomb  Optical  Co.,  635  St 
Paul  St,  Rochester,  N.  Y. 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago,  Ill. 

Electronic  Products  Co.,  St.  Charles,  Ill. 

Ess  Instrument  Co.,  30  Irving  PL,  New 
York,  N.  Y. 

Fisher  Scientific  Co.,  711  Forbes  St, 
Pittsburgh,  Pa. 

Gaertner  Scientific  Corp..  1201  Wright- 
wood  Ave.,  Chicago,  Ill. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Jarrell-Ash  Co.,  165  Newburg  St.,  Boston, 

Luxtrol  Co.,  54  W.  21st  St.,  New  York. 
N.  Y. 

Photobell  Corp.,  123  Liberty  St,  New 
York.  N.  Y. 

photovolt  Corp.,  95  Madl.«on  Ave.,  New 
York.  N.  Y. 

Pho-Tron  In.strument  Co.,  5713  Euclid 
•  Ave.,  Cleveland,  Ohio 
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ELECTRONIC  and  ALLIED  INDUSTRIES 


r 


iUiw^un  Electrical  Instrument  Co.,  102 
Potter  St.,  Cambridge,  Ma.s.s. 

Rubicon  Co.,  29  N.  Sixth  St.,  Philadelphia, 
Pa. 

Saxl  Instrument  Co.,  42  Weybosset  St., 
Providence,  R.  I. 

Sheldon  Electric  Corp.,  100  Fifth  Ave., 
New  York,  N.  Y. 

United  Clnephone  Corp.,  Torrlngton, 
Conn. 

Woermann-Schuchhardt,  Inc.,  17  W.  17th 
St.,  New  York,  N.  Y. 


HARMONIC  ANALYZERS 

Gaertner  Scientific  Corp.,  1201  Wright- 
wood  Ave.,  Chicago,  Ill. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Hewlett  l*a€«kard  Co.,  4H1  Page  Mill  K<l., 
Palo  .4lto,  Calif. 

(See  .\ilvertiHemeiit  I'age  70) 

Mico  Instrument  Co.,  10  Arrow  St.,  Cam¬ 
bridge,  Mass. 

Scientific  Apparatus  Co.,  4  Landscape 
Ave.,  Yonkers,  N.  Y. 

United  Transformer  Corp.,  150  Varlck 
St.,  New  York.  N.  Y. 


INTERFERENCE  and  NOISE  ANALYZERS 

Aerovox  Corp.,  New  Bedford,  Mass. 

American  Communications  Corp.,  123 
Liberty  St.,  New  York,  N.  Y. 

Amperite  Corp.,  561  Broadway,  New  York, 
N.  Y. 

Bailantine  Laboratories,  Inc.,  Boonton, 
N.  J. 

Bendix  Radio  Corp.,  930  E.  Fort  Ave., 
Baltimore,  Md. 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 

Daven  Co.,  158  Summit  St.,  Newark,  N.  J. 

Deutschmann  Corp.,  Tobe,  Canton,  Mass. 

Electrical  Kesearrh  Proflucts,  Inc.,  193 
Hruadway,  New  York,  N.  Y. 

(See  .Advertisement  Page  152) 

Ferris  Instrument  Corp.,  Boonton.  N,  J. 

(See  .Advertisement  Page  144) 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  SL,  Cam¬ 
bridge.  Mass. 

Jones-Orme  Co.,  1645  Hennepin  .Ave.,  St. 
Paul,  Minn. 

Measurements  Corp.,  Boonton,  N.  J. 

Miller  Co..  J.  W.,  5917  S.  Main  St.,  Los 
Angeles,  Cal. 

RCA  Mfg.  Co.,  Camden.  N.  J. 

Sound  .Apparatus  Co.,  150  W.  46th  St., 
New  York,  N.  Y. 

Sprague  Specialties  Co.,  189  Beaver  St., 
North  Adams,  Mass. 

Televiso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

Webber  Co..  Karl,  4358  W.  Roosevelt  Rd., 
Chicago.  Ill. 


INDUSTRIAL  CIRCUIT  ANALYZERS 

PreciHion  .ApparatiiN  Co.,  947  Kent  ,Ave., 
Brooklyn,  N.  A’. 

(Her  .Advert iNement  l*uge  138) 
Weston  Electrical  Instrument  CJo.,  614 
Frellnghuysen  Ave.,  Newark,  N.  J. 


RADIO  SET  ANALYZERS 

Aerovox  Corp.,  New  Bedford,  Mass. 

Audio-Tone  Oscillator  Co.,  60  Walter  St., 
Bridgeport,  Conn. 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  Ill. 

Electrical  Research  Products.  Inc.,  76 
Varick  St.,  New  York.  N.  Y. 

Ferris  Instrument  Corp.,  Boonton,  N.  J. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Hewlett-Packard  Co.,  481  Page  Mill  Rd., 
Palo  Alto.  Cal. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

H-W  Mfg.  Co.,  3124  Larga  Ave.,  Los 
Angeles,  Cal. 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City,  N.  J. 

Jackson  Electrical  Instrument  Co.,  129 
Wayne  Ave.,  Dayton,  Ohio 

Jones-Orme  Co.,  1645  Hennepin  Ave.,  St. 
Paul.  Minn. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washing¬ 
ton  St.,  Indianapolis,  Ind. 

Measurements  Corp.,  Boonton.  N.  J. 

Meissner  Mfg.  Co..  Mt.  Carmell.  Ill. 

Million  Radio  &  Television  I.rfiboratories. 
1617  N.  Damen  Ave.,  Chicago,  Ill. 

Precision  Apparatus  Co.,  647  Kent  Ave., 
Brooklyn,  N.  Y. 

Precision  Resistor  Co.,  334  Badger  Ave., 
^^©wfirk  J 

Kudio  City  Produrts  Co.,  88  Fork  PI., 
New  York,  N.  Y. 

(See  .Advertisement  Page  141) 

RC.A  Mfg.  Co.,  Camden.  N.  J. 

Readrite  Meter  Works,  College  Ave.,  Bluff- 
ton,  Ohio 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col- 
lingdale.  Pa. 


Simpson  Electric  Co.,  5218  W.  Kinzie  St., 
Chicago,  Ill. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Televiso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  III. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 
Triunu)h  Mfg.  Co.,  4017  W.  Lake  St., 
Chicago.  111. 

United  Cinephone  Corp.,  Torrington.  Conn. 
Webber  Co.,  Earl,  4358  W.  Roosevelt  Rd., 
Chicago,  Ill. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  .Ave.,  Newark,  N.  J. 

SOl’Ml  SA'STEM  .AN.ALY/.KKS — see 
.Analyzers,  Radio  Set 

TRANSMISSION  ANALYZERS 

Haven  t'a.,  1.18  Summit  St.,  Newark,  N.  J. 
(See  .Advertisement  Pages  113  anti  1,12) 


Anodes 


CARBON  ANODES 

Keystone  Carbon  Co.,  St.  Marys,  Pa. 
National  Carlton  Co.,  Carbon  Sales  Div., 
Cleveland,  Ohio 

Ohio  Carbon  Co..  12508  Berea  Rd.,  Cleve¬ 
land,  Ohio 

Pure  Carbon  Co.,  St.  Marys,  Pa. 

Speer  Carbon  Co.,  St.  Mary’s  I’a. 

(See  .Advertisement  Page  20) 
Stackpole  Carbon  Co.,  St.  Marys,  Pa. 
Superior  Carbon  T'rotlucts,  Inc.,  9115 
George  .Ave.,  Cleveland,  Ohio 
United  States  Graphite  Co.,  1621  Holland 
Ave.,  Saginaw,  Mich. 


Antennas 


AUTO  ANTENNAS 


ABC  Radio  Labs.,  3334  N.  New  Jersey  St., 
Indianapolis,  Ind. 

American  Radio  Hardware  Co.,  476  Broad¬ 
way,  New  A'ork.  N.  Y. 

Amy,  Aceves  &  King,  Inc.,  11  AV.  42d  St., 
New  York.  N.  V. 

Brach  Mfg.  Corp.,  L.  S.,  55  Dickerson 
St.,  Newark.  N.  J. 

Consolidated  Wire  &  Associated  Corits., 
Peoria  &  Harrison  Sts.,  Chicago,  Ill. 

Farnsworth  Television  &  Radio  Corp., 
3709  Pontiac  St.,  Fort  Wayne,  Ind. 

Fishwick,  Radio  Co..  139  W.  Fourth  St., 
Cincinnati.  Ohio 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  I.rftng  Island  City,  N.  Y. 

J.  F.  r>.  Mfg.  Co..  4111  Fort  Hamilton 
Pkwy..  Brooklyn,  N.  Y. 

Kraeuter  &  Co..  585  18th  Ave.,  Newark, 
N.  J. 


Noblitt-Sparks  Industries,  E.  17th  St.,  Co¬ 
lumbus.  Ind. 

Philco  Radio  &  Television  Corp.,  Tioga 
&  C  Sts..  Philadelphia.  Pa. 

Premax  Products  Div..  Chisholm-Ryder 
Co.,  College  &  Highland  Aves.,  Ni¬ 
agara  Falls.  N.  Y. 

Radiart  Corp.,  W.  62d  St.  &  Barberton 
Ave.,  Cleveland,  Ohio 

Radolek  Co.,  601  AV.  Randolph  St,  Chi¬ 
cago,  111. 

RC.A  Mfg.  Co.,  Camden,  N.  J. 

Snyder,  Inc.,  813  Noble  St.,  Philadelphia, 


Pa. 


Superior  Tube  Co..  Norristown,  Pa. 
Tilton  Electric  Corp.,  15  E.  26th  St.,  New 
A'ork,  N.  A'. 

AA'ard  Products  Corp.,  1523  AA*.  45th  St., 
Cleveland,  Ohio 


COUNTERPOISE  GROUND  SYSTEMS 
and  ANTENNAS 

General  Electric  Co.,  Schenectady,  N.  Y. 
Hartenstlne-Zane  Co.,  225  Broadway,  New 
York,  N.  Y. 

Internatlonal-Stacy  Corp.,  875  Michigan 
Ave.,  Columbus.  Ohio 
Tru.scon  Steel  Co.,  Youngstown,  Ohio 
AA’lncharger  Corp.,  2700  Hawkeye  Drive, 
Sioux  City,  Iowa 


HOME  ANTENNAS 

ABC  Radio  Laboratories,  3334  N.  New 
Jersey  St.,  Indianapolis,  Ind. 

Alden  Products  Co.,  715  Center  St,  Brock¬ 
ton,  Mass. 

Allied  Radio  Corp.,  833  W.  Jack.son  Blvd., 
Chicago,  111. 

American  Communications  Corp.,  123 
Liberty  St.,  New  York.  N.  Y. 

Amy,  Aceves  &  King,  Inc.,  11  AA'.  4  2d  St, 
New  York,  N.  Y. 

.Andrea  Radio  Corp.,  4820  48  th  Ave., 

AVoodside,  N.  Y. 


Bee  Engineering  Co..  7665  Grand  River 
Ave.,  Detroit,  Mich. 

Belden  Mfg.  Co.,  4673  W.  A’an  Buren  St., 
Chicago,  Ill. 

Birntiach  Radio  Co.,  145  Hudson  St.,  New 
York,  N.  Y. 

Brach  Mfg.  Corp..  L.  S.,  55  llickerson  St, 
Newark,  N.  J. 

Consolidated  Wire  &  Associated  ('orjis., 
I’eoria  &  Harrison  Sts.,  Chicago,  111. 
Cornish  Wire  Co.,  15  Park  Row,  New 
A'ork.  N.  Y. 

Eagle  Electric  Mfg.  Co.,  59  Hall  St., 
BrcMiklyn,  N.  Y. 

Electric  .Auto-Lite  Co.,  AA'ire  Div.,  3529 
24th  St.,  Port  Huron,  Mich. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St.,  Fort  AA’ayne,  Ind. 
Fish  wick  Radio  Co..  139  AA'.  Fourth  St., 
Cincinnati,  Ohio 

Fleron  &  Son,  M.  M.,  113  N.  Broad  St., 
Trenton,  N.  J. 

Fowler  Mfg.  Co.,  9  Rutger  St.,  St.  Louis, 
.AIo. 

tleneral  Electric  Co.,  Bridgeport,  Conn. 
General  Television  &  Radio  Corp.,  1240 
N.  Homan  .Vve.,  Chicago,  Ill. 

General  AV'inding  Co.,  254  VA'.  31st.,  New 
A’ork,  N.  A'. 

Insuline  Corj).  of  .America,  30-30  Northern 
Blvd.,  Long  Island  City.  N.  A'. 

J.  F.  I).  Mfg.  Co.,  4111  Fort  Hamilton 
Pkwy.,  Brooklyn,  N.  Y. 

Lafayette  Radio  Corp.,  100  Sixth  Ave., 
New  A'ork,  N.  Y. 

Lear  Aviation,  Inc.,  Dayton  Municipal 
.Airport,  Dayton,  Ohio 
Magnavox  Co.,  2131  Bueter  Rd.,  Fort 
AA'ayne,  Ind. 

Noblitt-Sparks  Industries,  E.  17th  St., 
Columbus,  Ind. 

Norwest  Radio  Laboratories,  Blaine  -Ave. 

&  Hill  St.,  Shelby,  Mont. 

Pacent  Engineering  (iorp.,  79  Madison 
Ave.,  New  York,  N.  Y 
I’hilco  Radio  &  Television  Corp.,  Tioga 
&  C  Sts.,  Philadelphia,  Pa. 

Premax  I’roducts  Div.,  Chisholm-Ryder 
Co.,  College  &  Highland  .Aves.,  Ni¬ 
agara  Falls,  N.  A'. 

Quam-Nichols  Co.,  33d  PI.  &  Cottage 
Grove  Ave.,  Chicago,  Ill. 

Radex  Corp.,  1733  Milwaukee  Ave.,  Chi¬ 
cago,  Ill. 

Radiart  Corp.,  AA’.  62d  St.  &  Barberton 
Ave.,  Cleveland,  Ohio 
Radolek  Co.,  601  AA’.  Randolph  St.,  Chi¬ 
cago,  III. 

RCA  Mfg.  Co.,  Camden,  N.  .1. 
Snarks-AA'lthington  Co.,  Jackson,  Mich. 
Stromberg-CarLson  Telephone  Mfg.  Co., 
100  C'arlson  Rd.,  Rochester,  N.  A’. 
Teleradio  Engineering  Corp.,  484  Broome 
St.,  New  York,  N.  T. 

Technical  Appliance  Corp.,  17  E.  16th  St., 
New  A'ork,  N.  A'. 

A'ertrod  Mfg.  Co.,  132  Nassau  St.,  New 
A'ork,  N,  Y. 

A'ogue  Co.,  8134  A'lncennes  Ave.,  Chicago, 
III. 

AA'ard  Products  Corp.,  1523  AV.  45th  St., 
Cleveland,  Ohio 

TRANSMITTING  ANTENNAS 

American  Bridge  Co.,  Frick  Bldg.,  Pitts¬ 
burgh,  Pa. 

Blaw-Knox  Co.,  Farmers  Hunk  Hldg., 
Plttsbiirgli,  Pa. 

(See  .Advertisement  I'age  109) 
Graybar  Electric  Co.,  la^xington  Ave.  at 
43d  St.,  New  A'ork,  N.A'.  (Sole  Distrib¬ 
utors  for  AA'estem  Electric  Co.,  New 
A'ork,  N.  Y.) 

Hardner  Corp.,  George  H.,  602  Hamilton 
St..  .Allentown,  Pa. 

Harrell  Co.,  D.  H.,  10640  Buffalo  Ave., 
Chicago,  Ill. 

Hartenstine-Zane  Co.,  225  Broadway, 
New  A’ork.  N.  Y. 

Hoke  A'ertical  Radiator  Co.,  135  S. 

Market  St..  Petersburg,  A’a. 
International-Stacy  Corp.,  875  Michigan 
Ave.,  Columbus,  Ohio 
Isolantite,  Inc.,  343  Cortland  St.,  Belle¬ 
ville.  N.  J. 

.lohnson  Co.,  E.  F.,  AVa.seca,  Minn. 

Lehigh  Structural  Steel  Co.,  17  Battery 
PI.,  New  A'ork.  N.  Y. 

I.ingo  &  Son,  John  K.,  2Ktli  &  Itiiren  .Ave,, 
Camden.  N.  4. 

(See  .AdvertiNement  Page  101) 
Superior  Tube  Co..  XorriHtown,  Pa. 

(See  .AdvertlHement  Page  24) 
Tru.scon  Steel  Co.,  Youngstown,  Ohio 
AA'estem  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

AA’ineliarger  Corp.,  2700  Hawkeye  l»rl\e, 
Sioux  City,  Iowa 

(See  -Advertisement  I’age  126) 

Attachments _ 

KECORH  PL.AYER  .ATT.ACHMEXTS 
— see  Phonographs 

Attenuators _ 

see  Controls,  A'olume 
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Baffles. 


SPEAKER  BAFFLES 

Adler  Mfg.  Co.,  2901  W.  Chestnut  St., 
Louisville,  Ky. 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Communications  Corp.,  123  Lib¬ 
erty  St,  New  York,  N.  Y. 

Art  Specialty  Co.,  1115  N.  Franklin  St, 
Chicago,  Ill. 

Atlas  Sound  Corp.,  1451  39th  St.,  Brook¬ 
lyn.  N.  Y. 

Castlewood  Mfg.  Co.,  12th  &  Burnett, 
Louisville,  Ky. 

Clnaudigraph  Speakers,  Inc.,  921  W.  Van 
Buren  St.,  Chicago,  Ill. 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

Erwood  Sound  Equipment  Co.,  223  W. 
Erie  St,  Chicago.  Ill. 

Hadley,  Robert  M.,  711  E.  61st  St,  Los 
Anodes*  OaI* 

Hawley  Products  Co.,  201  N.  First  Ave., 
St.  Charles,  Ill. 

Illinois  Wood  Products  Corp.,  2512  S. 
Damen  Ave.,  Chicago,  Ill. 

Jensen  Radio  Mfg.  Co.,  6601  S.  Laramie 
Ave.,  Chicago,  Ill. 

Leotone  Radio  Co.,  63  Dey  St,  New  York, 
N.  Y. 

Lifetime  Corp.,  1825  Adams  St,  Toledo, 
Ohio 

Llncrophone  Co.,  1661  Howard  Ave., 
Utica,  N.  Y. 

Meek  Industries,  John,  1313  W.  Randolph 
St..  Chicago,  Ill. 

Million  Radio  A  Television  Laboratories. 
1617  N.  Damen  St,  Chicago,  Ill. 

Operadio  Mfg.  Co..  13th  &  Indiana  Sts., 
St.  Charles.  Ill. 

Racon  Electric  Co.,  52  E.  19th  St.,  New 
York,  N.  Y. 

Ray  I.*b.  Inc.,  211  Railroad  Ave.,  Elmira, 
N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Speak-O-Phone  Recording  &  Equipment 
Co..  23  W.  60th  St.  New  York,  N.  Y. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 

University  Laboratories,  195  Chrystie  St, 
New  York,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans  St, 
Chicago.  Ill. 

Vibraloc  Mfg.  Co..  1273  Mission  St.,  San 
Francisco.  Cal. 

Watterson  Radio  Mfg.  Co.,  2608  Ross  Ave., 

Wright-Decoster.  Inc.,  2233  University 
Ave.,  St.  Paul,  Minn. 


Ballasts _ 

see  Tubes.  Current  Regulating 


Batteries. 


DRY  BATTERIES 

Acme  Battery  Corp.,  69  Pearl  St.,  Brook¬ 
lyn.  N.  Y. 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd.. 
Chicago,  Ill. 

Bond  Electric  Corp.,  146  Munson  St,  New 
Haven,  Conn. 

Bright  Star  Battery  Co.,  200  Crooks  Ave., 
Clifton,  N.  J. 

Burgess  Battery  Co.,  Freeport.  Ill. 

Deal  Electric  Co.,  338  Berry  St,  Brook¬ 
lyn,  N.  Y. 

Edison  Storage  Battery  Div.,  Thomas  A. 

Edison,  West  Orange,  N.  J. 

General  Dry  Batteries,  Inc.,  13109  Athens 
Ave.,  Cleveland,  Ohio 
Le  Carbone  Co.,  Myrtle  Ave.,  Boonton, 
N.  J. 

National  Carbon  Co.,  30  E.  42d  St.,  New 
York,  N.  Y. 

Philco  Radio  &  Television  Corp.,  Tioga 
&  C  Sts.,  Philadelphia.  Pa. 
Ray-O-Vac  Co.,  Madison,  Wis. 

Southern  Battery  Co.,  Appomattox,  Va. 
United  States  Electric  Mfg.  Corp.,  222  W. 

14th  St.  New  York.  N.  Y. 

Western  Cable  &  Light  Co.,  Baldwin,  Wis. 
Winchester  Repeating  Arms  Co.,  New 
Haven,  Conn. 


STORAGE  BATTERIES 

American  Battery  Co.,  208  W.  Kinzie  St, 
Chicago,  Ill. 

Am-plus  Storage  Battery  Co.,  425  W. 

Superior  St.,  Chicago,  Ill. 

Bowers  Battery  Mfg.  Co..  Reading,  Pa. 
De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

Edison  Storage  Battery  Div.,  Thomas  A. 

Edison,  Inc.,  West  Orange,  N.  J. 
Electric  Storage  Battery  Co..  Allegheny 
Ave.  &  19th  St,  Philadelphia,  Pa. 
General  Lead  Batteries  Co..  Chapel  St.  & 
Lister  Ave.,  Newark,  N.  J. 


General  Storage  Battery  Co.,  2005  Locust 
St,  St.  Louis,  Mo. 

Globe  Union  Inc.,  900  E.  Keefe  Ave.,  Mil- 

Gould  Div.',  National  Battery  Co.,  35 
Neoga  St,  Depew,  N.  Y. 

Ideal  Commutator  Dresser  Co.,  1631  Park 
Ave.,  Sycamore,  Ill. 

Jumbo  Battery  Mfrs.,  Ellsworth,  Iowa 

K.  W.  Battery  Co.,  3’706  N.  Lincoln  Ave., 
Chicago,  Ill. 

Marko  Storage  Battery  Corp.,  100  Varlck 
Ave.,  Brooklyn,  N.  Y. 

Monark  Battery  Co.,  4556  W.  Grand  Ave., 
Chicago,  Ill. 

National  Battery  Co.,  First  National 
Bank  Bldg.,  St.  Paul,  Minn. 

Philco  (Battery  Division),  Philadelphia, 
Pa. 

Prest-O-Lite  Bto.ttery  Co.,  4500  W.  16th 
St.  Indianapolis.  Ind. 

Solar  <iorp.,  944  W.  Bruce  St,  Mllwau- 

Universal  Battery  Co.,  3410  S.  La  Salle 
St.,  Chicago,  Ill. 

USL  Battery  Corp.,  1725  Highland  Ave., 
Niagara  Falls,  N.  Y. 

Western  Cable  &  Light  Co.,  Baldwin,  Wis. 

Willard  Storage  Battery  Co.,  246  E.  131st 
St.,  Cleveland,  Ohio 

Beads _ 


INSULATING  BEADS 

American  Lava  Corp.,  Cherokee  Blvd.  A 
Manufacturers  Rd.,  Chattanooga, 
Tenn. 

American  Phenolic  Corp.,  1250  Van  Buren 
St,  Chicago,  Ill. 

Dunn.  Inc.,  Struthers,  1315  Cherry  St, 
Philadelphia,  Pa. 

Isolantite  Inc.,  343  Cortlandt  St,  Belle¬ 
ville,  N.  J. 

Martlndale  Electric  Co.,  1371  HIrd  Ave., 
Cleveland,  Ohio 

Saxonburg  Potteries,  Saxonburg,  Pa. 

Star  Porcelain  Co.,  61  Mulrhead  Ave., 
Trenton.  N.  J. 

Steward  Mfg.  Co..  D.  M.,  B.  86th  St, 
Chattanooga,  Tenn. 

Belts _ 

DIAL  BELTS — see  Cable.  Dial 


Blocks _ 

TERMINAL  BLOCKS  —  see  Posts. 
Binding 


Breakers. 


CIRCUIT  BREAKERS  (for  slsctronic 
applications) 

Allen-Bradley  Co.,  1326  S.  Second  St, 
Milwaukee.  Wis. 

Autocall  Co.,  Shelby,  Ohio 

Bunnell  &  Co.,  J.  H.,  215  Pulton  St, 
New  York,  N.  Y. 

Burlington  Instrument  Co.,  Burlington, 
Iowa 

Chitler-Hammer,  Inc.,  1401  W.  St,  Paul 
Ave.,  Milwaukee.  Wis. 

Dunn,  Inc.,  Struthers,  1315  Cherry  St., 
Philadelphia,  Pa. 

Edison  Electrical  Controls,  51  Lakeside 
Ave.,  West  Orange.  N.  J. 

Electric  Controller  A  Mfg.  Co.,  2701  E. 
79th  St,  Cleveland.  Ohio 

General  Electric  Co..  Schenectady.  N.  Y. 

Guardian  Electric  Mfg.  Co.,  1621  W. 
Walnut  St,  Chicago,  Ill. 

Heinemann  Circuit  Breaker  Co.,  97  Plum 
St..  Trenton,  N.  J. 

(See  Advertisement  Page  100) 

Leach  Relay  Co.,  5915  Avalon  Blvd.,  Los 
Angeles,  Cal. 

Penn  Electric  Switch  Co.,  Goshen,  Ind. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Spencer  Thermostat  Co.,  34  Forest  St, 
Attleboro,  Mass. 

Standard  Electrical  Products  Co.,  417 
First  Ave.,  N.,  Minneapolis,  Minn. 

Stangard  Products  Co.,  4111  Fort  Hamil¬ 
ton  Pkwy.,  Brooklyn,  N.  Y. 

Ward  I.,eonard  Electric  Co.,  32  South  St., 
Mount  Vernon,  N,  Y. 

Westinghouse  Electric  A  Mfg.  Co.,  East 
Pitt.sburgh,  Pa. 

Wheelco  In.struments  Co.,  2001  S.  Hal- 
sted  St.,  Chicago,  Ill. 


Bridges _ 

ELECTRICAL  MEASUREMENT  BRIDGES 

.Verovox  Corp.,  New  Bedford,  Mass. 
Associated  Re.search,  Inc.,  431  S.  Dear¬ 
born  St.,  Chicago,  Ill. 

Biddle  Co..  James  G.,  1213  Arch  St. 
Philadelphia.  Pa. 


Cambridge  Instrument  Co.,  Grand  Con¬ 
tra!  Terminal,  New  York,  N.  Y. 

Centra!  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago,  Ill. 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  Ill. 

Cornell-Dubilier  Electric  Corp.,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N.  J. 

Daven  Co.,  168  Summit  St,  Newark,  N.  J. 

Deutschmann  Corn.,  Tobe,  Canton,  Mass. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City,  N.  J. 

Leeds  A  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Muter  Co.,  1266  S.  Michigan  Ave.,  (Chi¬ 
cago,  III. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Rubicon  Co.,  29  N.  Sixth  St,  Philadelphia, 
Pa. 

Shalleross  Mfg.  Co.,  10  Jorkson  Ave., 
CoiUngdale,  Pa. 

(8ee  Advertlsemeat  Page  IIS) 

Solar  Mfg.  Corp.,  686  Ave.  A,  Bayonne, 
N.  J. 

Standard  Apparatus  Co.,  S.  Wentworth 
Ave.  A  51st  St,  Chicago.  III. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  A  Nos¬ 
trand  Aves.,  Brooklyn,  N.  Y. 

Thwlng-Albert  Instrument  Co.,  3395  LJin- 
caster  Ave.,  Philadelphia,  Pa. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Triumph  Mfg.  Co.,  4017  W.  Lake  St., 
Chicago,  Ill. 

T^nlted  Transformer  Corp.,  150  Varlck  St, 
New  York,  N.  Y. 

Welch  Mfg.  Co.,  W.  M.,  1515  Sedgwick 
St.,  Chicago,  Ill. 


Cabinets 


METAL  CABINETS 

American  Communications  Corp.,  123  Lib¬ 
erty  St.,  New  York,  N.  Y. 

American  Radio  Hardware  Co.,  476 
Broadway,  New  York,  N.  Y. 

Bell  Sound  Systems,  Inc.,  1183  Essex  Ave., 
Columbus,  Ohio 

Bud  Radio.  Inc.,  2118  E.  Ht.,  Clcvc- 

land.  Ohio 

(Hre  Advertisement  i*uge  121) 

Erie  Can  Co.,  816  Erie  St..  Chicago,  Ill. 

Falstrom  Co.,  7  Falstrom  Court,  Passaic. 
N.  J. 

Hadley  Co..  Robert  M.,  711  E.  61st  St, 
Los  Angeles.  Cal. 

Insullne  Corp.  of  America,  30-80  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Johnson  Co.,  E.  F.  Waseca.  Minn. 

Karp  Products  Co.,  129  30th  8t.,  Brook¬ 
lyn,  N.  Y. 

(See  Advertisement  I*age  132) 

Le  Febure  Coxp.,  716  Oakland  Blvd.,  Cedar 
Rapids,  Iowa 

Millen  Mfg.  Co.,  James,  150  Exchange 
St..  Malden.  Ma.ss. 

Miller  Co.,  J,  W.,  5917  S.  Main  St.  Los 
Angeles,  Cal. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Par  Metal  Products  Corp.,  32-62  49th  St., 
Ia)ng  Island  City,  N.  Y. 

Sherron  Metallic  Corp..  1201  Flushing 
.4ve.,  BrookI.vn,  N.  Y. 

(See  .Advertisement  Page  124) 

Tennev  Engineering.  Inc.,  15  Ward  St, 
Bloomfield.  N.  J. 

Wilcox  Electric  (jo..  40th  A  State  Line, 
Kansas  City,  Mo. 

PLASTIC  C.ABINKTS — see  Molders. 

Plastic 


RECORD  CABINETS 

Chicago  Sound  Systems  Co.,  315  E.  Grand 
Ave.,  Chicago,  Ill. 

Decca  Records,  Inc.,  50  W.  67th  St.,  New 
York,  N.  Y. 

Electro  Acoustic  Co.,  2131  Bueter  Rd., 
Fort  Wayne,  Ind. 

Harris  Mfg.  Co.,  2422  W.  Seventh  St,  Los 
O&l 

Magnavox  Co.,  2131  Bueter  Rd.,  Fort 
Wayne,  Ind. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Schloss  Bros.  Corp..  801  E.  135th  St., 
New  York,  N.  Y. 

Tonk  Mfg.  Co..  1912  N.  Magnolia  Ave., 
Chicago,  Ill. 

Transformer  Corp.  of  America,  69  Wooster 
St.,  New  York,  N.  Y. 

Wilcox  Electric  Co.,  40th  A  State  Line, 
Kansas  City,  Mo. 

WOOD  CABINETS 

Adler  Mfg.  Co..  2901  W.  Chestnut  St, 
I.,ouisvllIe.  Ky. 
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Ansley  Radio  Corp.,  21-10  49th  Ave.,  Long 
Island  City.  N.  Y. 

Bell  Sound  Systems,  Inc.,  1183  Essex  Ave., 
Columbus,  Ohio 

Castlewood  Mfg.  Co.,  12th  &  Burnett  Sts., 
Louisville,  Ky. 

Caswell-Runyan  Co.,  Huntington,  Ind. 
Chicago  Novelty  Furniture  Co.,  1750  N. 

Campbell  Ave.,  Chicago,  Ill. 

Churchill  Cabinet  Co.,  2119  W.  Churchill 
St.,  Chicago,  Ill. 

Hadley  Co.,  Robert  M.,  711  E.  Olst  St, 
1^8  Angeles,  Cal. 

Illinois  Cabinet  Co.,  Rockford.  Ill. 

Illinois  Wood  Products  Corp.,  2512  S. 

Damen  Ave.,  Chicago,  Ill. 

Ingraham  Co.,  Bristol,  Conn. 

Llncrophone  Co.,  1661  Howard  Ave., 
Utica,  N.  Y. 

Radiotone,  Inc.,  7356  Melrose  Ave.,  Hol¬ 
lywood,  Cal. 

Steger  Furniture  Mfg.  Co.,  Steger,  Ill. 
Tillotson  Cabinet  Co.,  1775  Broadway, 
New  York,  N.  Y. 

Waters-Conley  Co.,  501  First  St.,  Roches¬ 
ter,  Minn. 

Watterson  Radio  Mfg.  Co.,  2608  Ross 

A  VO  T^nllns 

Wells-Gardner  &  Co.,  2701  N.  Kildare 
Ave.,  Chicago,  Ill. 


Cable _ 

BATTERY  CABLE 

Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York,  N.  Y. 

American  Wire  Div.,  Electric  Auto-Llte 
Co.,  Port  Huron,  Mich. 

Automotive  Specialty  Corp.,  382  Jefferson 
St.  Brooklyn.  N.  Y. 

Boston  Insulated  Wire  &  Cable  Co.,  65 
Bay  St.  (Dorchester).  Boston,  Mass. 

Bowes  “Seal  Past”  Corp.,  226  N.  Pine 
St.,  Indianapolis,  Ind. 

Bronx  Insulated  Wire  Co.,  1169  Webster 
St.,  New  York.  N.  Y. 

Cre.scent  Cable  Co.,  Front  &  Central  Ave., 
Pawtucket,  R.  I. 

Crescent  Insulated  Wire  &  Cable  Co., 
Olden  A  Taylor  Aves..  Trenton,  N.  J, 

Essex  Wire  Corp.,  14310  Woodward  Ave., 
Detroit  Mich. 

General  Cable  Corp.,  420  Lexington  Ave., 
New  York.  N.  Y. 

National  Cable  &  Metal  Co.,  1727  Stand¬ 
ard  Ave.,  Glendale.  Cal. 

Roebling's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Simplex  Wire  A  Cable  Co.,  77  Sidney  St, 
Cambridge,  Mass. 

Sorenson  Mfg.  Co.,  P..  21-07  41st  Ave., 
Long  Island  Cltv.  N.  Y. 

Sterling  Cable  Dlv.,  raectrlc  Auto-Llte  Co., 
Port  Huron,  Mich. 

Western  Battery  A  Supply  Co.,  4201  Gal- 
apago  St.,  Denver,  Col. 

White.  J.  M..  1128  Olive  St.,  Philadelphia, 
Pa. 

CO-AXIAL  CABLE 

American  Phenolic  Corp.,  1250  Van  Biiren 
St..  Chicago.  Ill. 

Andrew,  Victor  J.,  6429  S.  Lavergne  Ave., 
Chicago,  Ill. 

Boston  Insulated  Wire  A  Cable  Co.,  65 
Bay  St.  (Dorchester).  Boston.  Mass. 

Doolittle  Radio,  Inc..  7421  S.  I.,oomls 
Blvd.,  Chicago,  Ill. 

Isolantite,  Inc.,  343  Cortlandt  St.,  Bel¬ 
leville.  N.  J. 

Johnson  Co.,  E.  F.,  W'aseca,  Minn. 

Radex  Coro.,  1733  Milwaukee  Ave.,  Chi¬ 
cago.  Ill. 

DIAL  CABLE 

J.  F.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
Pkwy.,  Brooklyn,  N.  Y. 

Schott  Co..  W'alter  L..  5266  W.  Pico 

Blvd.,  Los  Angeles,  Cal. 


Capacitors _ 

COMPRESSED  GAS  CAPACITORS 

Heintz  A  Kaufman,  Ltd.,  South  San  Fran¬ 
cisco,  Cal. 

l>app  Insulator  Co.,  31  Gilbert  St.,  Le 
Roy,  N.  Y. 

FIXED  CERAMIC  CAPACITORS 

Automatic  Winding  Co.,  9<i0  Passaic 
Ave.,  East  Newark,  N.  J. 

('ardwell  Mfg.  Corp.,  Allen  D.,  81  Pros¬ 
pect  St..  Brooklyn.  N.  Y. 

Ontralab,  900  E.  Keefe  Ave.,  Milwaukee, 
Wis. 

(See  Advertisement  Page  <S) 

D-X  Radio  Products  Co.,  1575  Milwaukee 
Ave..  Chicago,  Ill. 

Erie  Keslstor  Corp.,  644  W.  12tli  St..  Erie. 
I'H. 

(See  .AdvertlHemeiit  Page  8.3) 
General  Mfg.  Co.,  Waterbury,  Conn. 
Mlllen  Mfg.  Co.,  James,  loO  Exchange 
St.,  Malden,  Mass. 


Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

FIXED  ELECTROLYTIC  CAPACITORS 

.4erovox  Corp.,  New  Bedford,  Maes. 

(See  Advertisement  Page  104) 

American  Condenser  Co.,  2508  S.  Michigan 
Ave.,  Chicago,  Ill. 

Atlas  Condenser  Products  Co.,  548  West¬ 
chester  Ave.,  New  York,  N.  Y. 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Prospect 
St.,  Brooklyn,  N.  Y. 

Condenser  Corp.  of  America,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N.  J. 

Condenser  Products  Co.,  1375  N.  Branch 
St.,  Chicago,  Ill. 

Consolidated  Wire  A  Associated  Corps., 
Peoria  A  Harrison  Sts.,  Chicago.  Ill. 

Curnell-Dnbilier  Electric  Corp..  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N.  J. 

(See  Advertisement  Page  tS) 

Cosmic  Radio  Corp.,  699  E.  135th  St., 
New  York,  N.  Y. 

Crowley  A  Co.,  Henry  L.,  1  Central  Ave., 
West  Orange,  N.  J. 

Deutschmann  Corp.,  Tobe,  Canton,  Mass. 

Dumont  Electric  Co.,  514  Broadway, 
New  York,  N.  Y. 

General  Electric  Co.,  Bridgeport,  Conn. 

Girard-Hopkins,  1437  23d  Ave.,  Oakland, 
Cal. 

H.  R.  S.  Products,  703  N.  Cicero  Ave., 
Chicago,  Ill. 

Illinois  Condenser  Co.,  3252  W.  North 
Ave.,  Chicago,  Ill. 

Industrial  Condenser  Corp.,  1725  W. 
North  Ave.,  Chicago.  Ill. 

Magnavox  Co.,  2131  Beuter  Rd.,  Fort 
Wayne,  Ind. 

Mallory  A  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

Micamold  Radio  Corp.,  1087  Flushing 
Ave.,  Brooklyn,  N.  Y. 

National  Union  Radio  Corp.,  57  State  St, 
J 

Phllco  Radio  A  Television  Corp.,  Tioga  A 
C  Sts.,  Philadelphia,  Pa. 

Potter  Co.,  1950  Sheridan  Rd.,  North  Chi¬ 
cago,  Ill. 

Solar  Mfg.  Corp.,  586  Ave.  A.,  Bayonnr, 
N.  J. 

(See  Advertisement  Page  8) 

Sprague  Specialties  Co.,  189  Beaver  St., 
North  Adams,  Mass. 

Tilton  Electric  Corp.,  15  E.  26th  St,  New 
York,  N.  Y. 


FIXED  RECEIVING  CAPACITORS 

.\erovux  Corp.,  New  Bedford,  Mass. 

(See  Advertisement  Page  104) 

.\merican  Condenser  Co.,  2508  S.  Michigan 
Ave..  Chicago,  Ill. 

Art  Radio  Corp.,  116  Liberty  St.,  New 
York,  N.  Y. 

.\tlas  Condenser  Products  Co.,  548  West¬ 
chester  Ave.,  New  York.  N.  Y. 

Automatic  Winding  Co.,  900  Passaic  Ave., 
IC&st  J  • 

Bond  Products  Co.,  13i39  Hamilton  Ave., 
Detroit,  Mich. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land.  Ohio. 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Prospect 
St.  Brooklyn.  N.  Y. 

Centralab,  900  E.  Keefe  Ave.,  Milwaukee, 
Mis. 

(See  Advertisement  Page  75) 

Condenser  Products  Co.,  1375  N.  Branch 
St.,  (Chicago.  Ill. 

Consolidated  Wire  A  Associated  Corps., 
Peoria  A  Harrison  Sts.,  Chicago,  111. 

Continental  Carbon.  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio. 

Cornell-Dabilier  Electric  Corp..  1000  Ham¬ 
ilton  Blvd.,  Honth  Plainfield.  N.  J. 

(See  Advertisement  Page  23) 

Cosmic  Radio  Corp.,  699  E.  135th  St,  New 
York.  N.  Y. 

Deutschmann  Corp.,  Tobe,  Canton,  Mass. 

Dumont  Electric  (To.,  514  Broadway,  New 
York.  N.  Y. 

Electro-Motive  Mfg.  Co.,  S.  Park  A  John 
Sts.,  Wlllimantlc,  Conn. 

Erie  Resistor  Corp.,  644  IV.  121h  St., 
Erie.  Pa. 

(See  .Advertisement  Page  8.3) 

Fast  A  Co.,  John  E.,  3123  N.  Crawford 
Ave.,  Chicago,  Ill. 

General  Mfg.  Co.,  Waterbury,  Conn. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Girard-Hopkins,  1437  23d  Ave.,  Oakland. 
Cal. 

H.  R.  S.  Products,  703  N.  Cicero  Ave., 
Chicago,  Ill. 

Illinois  Condenser  Co.,  3252  W.  North 
Ave.,  Chicago,  Ill. 

Industrial  Condenser  Corp.,  1725  W.  North 
Ave..  Chicago,  Ill. 

Kellogg  Switchboard  A  Supi>ly  Co.,  6650  S. 
Cicero  Ave.,  Chicago.  111. 

Mallory  A  Co.,  P.  R..  3029  E.  Washing¬ 
ton  St.,  Indianapolis,  Ind. 

Micamold  Radio  Corp..  1087  Flushing 
Ave.,  Brooklyn,  N.  Y. 

Millen  Mfg.  Co.,  .lames,  150  Exchange 
St.,  Malden,  Ma.«.s. 


Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

National  Union  Radio  Corp.,  57  State 
St  J* 

Philco  ’Radio  &  Television  Corp.,  Tioga 
A  C  Sts.,  Philadelphia,  Pa. 

Potter  Co.,  1950  Sheridan  Rd.,  North 
Chicago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Sangamo  Electric  Co.,  Springfield,  III. 

Sevision  Magneto  Engrg.  Co.,  379  Phil¬ 
lips  Ave.,  Toledo,  Ohio 

Sickles  Co.,  F.  W.,  165  Front  St.,  Chlc- 
o|>ee.  Mass. 

Molar  Mfg.  Corp.,  586  Ave.  A..  Bayonne, 
N.  J. 

(See  .Advertisement  Page  8) 

Sprague  Specialties  Co.,  189  Beaver  St., 
North  Adams,  Mass. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 

Teleradio  Engineering  Corp.,  484  Broome 
St.,  New  York,  N.  Y. 

Tilton  Electric  Corp.,  16  E  26th  St.,  New 
York,  N.  Y. 


FIXED  TRANSMITTING  CAPACITORS 

.Aerovox  C'orp.,  New  Bedford,  MasH. 

(See  Advertisement  Page  104) 

-American  Condenser  Co.,  2508  S.  Mich¬ 
igan  Ave.,  Chicago,  Ill. 

Automatic  Winding  Co.,  900  Passaic  Ave., 
Elast  Newark,  N.  J. 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Pros¬ 
pect  St.,  Brooklyn,  N.  Y. 

Consolidated  Wire  A  Associated  Corps., 
Peoria  A  Harrison  Sts.,  Chicago,  Ill. 
Cornell-Dubilier  Electrle  Corp.,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N.  J. 

(See  Advertisement  Page  23) 
Deutschmann  Corp.,  Tobe,  Canton,  Mass. 
Dumont  Electric  <5o.,  514  Broadway,  New 
York,  N,  Y. 

Fast  A  Co.,  John  E.,  3123  N.  Crawford 
Ave.,  Chicago,  Ill. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Girard-Hopkins,  1437  23d  Ave.,  Oakland, 
Cal. 

H.  R.  S.  Products,  703  N.  Cicero  Ave., 
(Chicago,  Ill. 

Insullne  c3orp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 
Johnson,  E.  F.,  Waseca,  Minn. 

Mallory  A  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

Micamold  Radio  Corp.,  1087  Flushing 
Ave.,  Brooklyn,  N.  Y. 

Millen  Mfg.  Co.,  James,  150  Exchange 
St.,  Malden,  Mass. 

Potter  Co.,  1950  Sheridan  Rd.,  North  Chi¬ 
cago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N,  J. 

Sangamo  Electric  Co.,  Springfield,  Ill. 
Solar  Mfg.  Corp.,  586  Ave.  .A,  Bayonnr. 
N.  J. 

(See  .Advertisement  Page  8) 
Sprague  Specialties  Co.,  189  Beaver  St., 
North  Adams.  Mass. 

Westinghouse  Electric  A  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

MIC  A  C.AP.ACITORS — see  Capacitors, 
Fixed  Receiving 

OH.  C.AP.ACITORS — see  Capacitors, 
Fixed  Transmitting 
P.APER  C.AP.ACITORS — see  Capac¬ 
itors,  Fixed  Receiving 
TEMPER.ATURE  COMPENS.ATEB 
t  .AP.ACITORS  —  see  Capacitors. 
Fixed  Receiving 

VARIABLE  RECEIVER  TUNING 
CAPACITORS 

Airplane  A  Marine  Direction  Finder  Corp., 
(jlearfield.  Pa. 

Alden  Products  Co.,  715  Center  St., 
Brockton,  Mass. 

American  Steel  Package  Co.,  Defiance, 
Ohio 

Browning  Laboratories,  Inc.,  750  Main 
St.,  Winchester,  Mass. 

Bud  Radio,  Inc..  2118  E.  55tli  St.,  Cleve¬ 
land,  Ohio 

(See  .Advertisement  Page  121) 
Cardwell  Mfg.  Corp.,  Allen  D.,  81  Pros¬ 
pect  St.,  Brooklyn.  N.  Y. 

De  Wald  Radio  Mfg.  Corp.,  4  36  Lafayette 
St..  New  York.  N.  Y. 

General  Instrument  Corp.,  829  Newark 
Ave.,  Elizabeth,  N.  J. 

Hammarlund  Mfg.  Co.,  424  W.  33d  St., 
New  York.  N.  Y. 

Insuline  Corp.  of  America.  30-30  Northern 
Blvd.,  Long  Island  City,  N.  Y. 
Meissner  Mfg.  Co.,  Mt.  Carmel,  Ill. 

Millen  Mfg.  Co.,  James,  156  Exchange 
St.,  M-alden.  Mass. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

(See  .Advertisement  Page  132) 

Philco  Radio  A  Television  Corp.,  Tioga 
A  C  Sts.,  Philadeli»hia,  Pa. 

Radio  Condenser  Co.,  Savis  St.  A  Cope- 
wood  Ave.,  Camden,  N.  J. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Reliance  Die  A  Stamping  Co.,  1260  Cly- 
bourn  Ave.,  Chicago,  Ill. 
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Capacitors 


(continusd) 

VARIABLE  TRANSMITTER  TUNING 
CAPACITORS 

Airplane  &  Marine  Direction  Finder  Corp., 
Clearfield,  Pa. 

Barker  &  Williamson,  Ardmore,  Pa. 

Browninp  Laboratories,  750  Main  St, 
Winchester,  Mass. 

Bud  Kadio,  Inc.,  8118  K.  55th  8t.,  Cleve¬ 
land.  Ohio 

(See  .Advertisement  Pare  181) 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Pros¬ 
pect  St,  Brooklyn,  N.  Y. 

Doolittle  Radio,  Inc.,  7421  S.  Loomis  Blvd., 
Chioagro,  Ill. 

Hammarlund  Mfr.  Co.,  424  W.  33d  St., 
New  York,  N.  Y. 

Heintz  &  Kaufman,  Ltd.,  South  San  Fran¬ 
cisco,  Cal. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Johnson,  E.  F.  Waseca,  Minn. 

Millen  Mfg.  Co.,  James,  150  Exchange 
St.,  Malden,  Mass. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

(See  Advertisement  Page  133) 

VARIABLE  TRIMMER  CAPACITORS 

Airplane  &  Marine  Direction  Finder  Corp., 
Clearfield,  Pa. 

Alden  Products  Co.,  715  Center  St, 
Brockton,  Mass. 

Automatic  Winding  Co.,  900  Passaic  Ave., 
East  Newark,  N.  J. 

Bud  Radio,  Inc.,  2118  E.  53th  St.,  Cleve¬ 
land,  Ohio 

(See  Advertisement  Page  131) 

Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  New  York,  N.  Y. 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Pros¬ 
pect  St,  Brooklyn,  N.  Y. 

Centralab,  900  £.  Keefe  Ave.,  Milwaukee, 
Wis. 

(See  Advertisement  Page  75) 

De  Wald  Radio  Mfg.  Corp.,  436  Lafayette 
St,  New  York,  N.  Y. 

D-X  Radio  Products  Co.,  1575  Milwaukee 
Ave..  Chicago,  Ill. 

Electro-Motive  Mfg.  Co.,  S.  Park  &  John 
Sts.,  Willimantic,  Conn. 

Erie  Resistor  Corp.,  644  W.  12th  St,  Erie, 
Pa. 

General  Electric  Co.,  Bridgeport,  Conn. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge.  Mass. 

Guthman,  Inc.,  E.  I.,  400  S.  Peoria  St., 
Chicago,  Ill. 

Hammarlund  Mfg.  Co.,  424  W.  33d  St, 
New  York,  N.  Y. 

Harvey  Radio  Laboratories,  Inc.,  447 
Concord  Ave.,  Cambridge,  Mass. 

Industrial  Instruments  Co.,  156  Culver 
Ave.,  Jersey  City,  N.  J. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Long  Island  City,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

Meissner  Mfg.  (^o.,  Mt.  Carmel,  Ill. 

Millen  Mfg.  Co.,  James,  150  Exchange 
.St.,  Malden.  Mass. 

Millej-  Co.,  5917  S.  Main  St.  Los 

Muter  flo.,  1255  S.  Michigan  Ave.,  Chicago, 
Ill. 

National  Co.,  61  Sherman  St,  Malden, 
Mass. 

Philco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Potter  Co.,  1950  Sheridan  Rd.,  North  Chi¬ 
cago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N,  J. 

Rubicon  Co.,  29  N.  Sixth  St..  Philadelphia, 

Sickles  Co.,  F.  W.,  165  Front  St,  Chicopee, 
Mass. 

Solar  Mfg.  Corp.,  586  .Ave.  .A,  Bayonne, 
N.  4. 

(See  .Advertisement  Page  8) 

Teleradio  Engineering  Corp.,  484  Broome 
St.,  New  York,  N.  Y. 

Cells _ 

PHOTO-ELECTRIC  CELLS  (leli-generating) 

Bradley  Laboratories,  88  Meadow  St., 
New  Haven,  Conn. 

(See  Advertisement  Page  137) 

Burt  Scientific  Laboratories,  R.  C.,  1212 
E.  Green  St,  Pasadena,  Cal. 

Clark  Controller  Co.,  1146  E.  52d  St, 
Cleveland,  Ohio 

Continental  Electric  Co.,  715  Hamilton  St., 
Geneva,  Ill. 

De  Jur-Amsco  Corp.,  Shelton,  Conn. 

De  Vry,  Herman  A.,  1111  W.  Center  St, 
Chicago,  Ill. 

Eby,  Inc.,  Hugh  H.,  4700  Stenton  Ave., 
Philadelphia,  Pa. 


Rangertone,  Inc.,  201  Verona  Ave.,  New- 
Ark  «J* 

RCA  Mfg.  Co.,  Camden,  N.  J. 
Tran.sformer  Corp.  of  America,  69  Woos¬ 
ter  St,  New  York,  N.  Y. 


Chokes. 


POWER  and  AUDIO  CHOKES 

.Acme  Electric  &  Mfg.  Co.,  16  Water  St, 
Cuba,  N.  Y. 

Allie.d  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Transformer  Co.,  178  Emmet 
St  l^c^VArk  J. 

Amplifier  Co.  of’ America,  17  W.  20th  St., 
New  York,  N.  Y. 

•Arlavox  Mfg.  Co.,  430  S.  Green  St.,  Chi¬ 
cago,  Ill. 

Audio  Development  Co.,  123  Bryant  Ave., 
N.,  Minneapolis,  Minn. 

Chicago  Transformer  Corp..  3501  W. 
Addison  St.,  Chicago,  111. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Coto-Coil  Co.,  71  Willard  Ave.,  Provi¬ 
dence,  R.  I. 

Doyle,  Inc.,  James  W.,  311  N.  Desplaines 
St.,  Chicago,  Ill. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York,  N.  Y. 

Freed  Transformer  Co.,  72  Spring  St, 
New  York,  N.  Y. 

General  Transformer  Corp.,  1250  W.  Van 
Buren  St.,  Chicago,  Ill. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St, 
Los  Angeles,  Cal. 

Halldorson  Co.,  4500  Ravenswood  Ave., 
Chicago,  Ill. 

Hollywood  Transformer  Co.,  645  N.  Mar¬ 
tel  Ave.,  Los  Angeles,  Cal. 

International  Transformer  Co.,  17  W.  20th 
St,  New  York,  N.  Y. 

.lefferson  Electric  CJo.,  Bellwood,  111. 

John.son  Co.,  E.  F.,  Waseca,  Minn. 

Kenyon  Transformer  Co.,  840  Barry  St, 
New  York,  N.  Y. 

Magnetic  W’indings  Co.,  16th  &  Butler  Sts., 
Easton,  Pa. 

Marine  Radio  Corp.,  117  168th  St, 

ToTTinif'n  'V 

Miller  Co.,  J.  *W.  5917  S.  Main  St,  Los 
Angeles,  Cal. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Norwalk  Transformer  Corp.,  South  Nor¬ 
walk,  Conn. 

Philco  Radio  &  Television  Corj).,  Tioga 
&  C  Sts.,  Philadelphia,  Pa. 

Hadex  Corp.,  1733  Milwaukee  Ave.,  Chi¬ 
cago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Skaggs  Transformer  Co.,  5894  Broadway, 
Los  Angeles,  Cal. 

Standard  Transformer  Corp.,  1500  N.  Hal- 
sted  St.,  Chicago,  Ill. 

Thordarson  Electric  Mfg.  Co.,  500  W. 
Huron  St,  Chicago,  Ill. 

Tilton  Electric  Corp.,  15  E.  26th  St..  New 
York.  N.  Y. 

Triumph  Mfg.  Co.,  4017  W.  Lake  St..  Chi¬ 
cago.  Ill. 

United  Transformer  Corp.,  150  Varlck 
St..  New  York,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans 
St.,  Chicago,  Ill. 


General  Electric  Co.,  Schenectady,  N.  Y. 

General  Scientific  Corp.,  4829  S.  Kedzie 
Ave.,  Chicago,  lil. 

Graybar  Electric  Co„  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Leeds  &  Northrup  Co.,  4970  Stenton 
Ave.,  Philadelphia,  Pa. 

Photobell  Corp.,  123  Liberty  St,  New 
York,  N.  Y. 

Photovolt  Corp.,  10  E.  40th  St,  New  York, 
N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Rehtron  Corp.,  2159  Magnolia  Ave.,  Chi¬ 
cago,  Ill. 

Rhamstine,  J.  Thos.,  301  Beaubien  St, 
Detroit,  Mich. 

Vacutron,  Inc.,  20  W.  22d  St,  New  York, 
N.  Y. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

Westlnghouse  Lamp  Div.,  Westlnghou.se 
Electric  &  Mfg.  Co.,  Bloomfield,  N.  J. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  .\ve.,  Newark,  N'.J. 

(See  Advertisement  Page  99) 


Cemen  ts _ 

RADIO  CEMENTS 

Alden  Products  Co.,  715  Center  St,  Brock¬ 
ton,  Mass. 

American  Phenolic  Corp.,  1250  Van  Buren 
St,  Chicago,  Ill. 

Carron  Mfg.  Co.,  415  S.  Aberdeen  St, 
Chicago,  Ill. 

Celluloid  Corp.,  180  Madison  Ave.,  New 
York,  N.  Y. 

Crowley  &  Co.,  Henry  L.,  1  Central  Ave., 
West  Orange,  N.  J. 

D-X  Radio  Products  Co.,  1575  Milwaukee 
Ave.,  Chicago,  Ill. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Long  Island  Clity,  N.  Y. 

J.  F.  D.  Mfg.  Co.,  4111  Ft  Hamilton 
Pkwy.,  Brooklyn,  N.  Y. 

Maas  &  Waldstein  Co.,  438  Riverside 
Ave.,  Newark,  N.  J. 

(See  .Advertisement  Page  137) 

Meissner  Mfg.  Co.,  Mt.  Carmel,  Ill. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

New  England  Radiocrafters,  1156  Com¬ 
monwealth  Ave.,  Brookline,  Mass. 

Schott  Co.,  Walter  L.,  5264  W.  Pico  Blvd., 
Los  Angeles,  Cal. 

Stangard  Products  Co.,  4111  Ft.  Hamilton 
Pkwy.,  Brooklyn,  N.  Y. 

Zophar  Mills,  Inc.,  112  26tli  St,  Brook¬ 
lyn,  N.  Y. 


Ceramics _ 

see  Insulation,  Ceramic 


Changers _ _ 

AUTOMATIC  RECORD  CHANGERS 

Autocrat  Radio  Co.,  3855  N.  Hamilton 
Ave.,  Chicago,  Ill. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St.,  Fort  Wayne,  Ind. 

Gabel  Mfg.  Co.,  John,  1200  W.  Lake  St, 
Chicago,  111. 

Garrard  Sales  Corp.,  296  Broadway,  New 
York,  N.  Y. 

General  Industries  Co.,  3537  Taylor  St., 
Elyria,  Ohio 

Meek  Industries,  John,  1313  W.  Randolph 
St,  Chicago,  111. 

Music  Master  Mfg.  Co.,  508  S.  Dearborn 
St.,  Chicago,  Ill. 

Pacent  Engineering  Corp.,  79  Madison 
Ave.,  New  York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Regal  Amplifier  Mfg.  Corp.,  14  W.  17th 
St,  New  York,  N.  Y. 

Rock-Ola  Mfg.  Coii).,  867  N.  Kedsie  Ave., 
Chicago,  Ill. 

Slllcox  Radio  &  Television  Corp.,  60  Wall 
Tower,  New  York,  N.  Y. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 

Sundt  Engineering  Co.,  4757  Ravenswood 
Ave.,  Chicago,  Ill, 

Talking  Devices  Co.,  4451  W,  Irving  Park 
Rd.,  Chicago,  Ill. 

Transformer  Corp.  of  America,  69  Wooster 
St,  New  York,  N.  Y. 

Webster-Chlcago  Corp.,  5622  Blooming- 
dale  Ave.,  Chicago,  Ill. 


Chimes 


CHIMES  and  BELLS 

Jack  Mfg.  Corp-.  Charles,  420  Lehigh  St, 
Allentown,  Pa. 


R.F.  CHOKES 

Aladdin  Radio  Industries,  Inc.,  468  W. 
Superior  St,  Chicago,  Ill. 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York,  N.  Y. 

Barber  &  Howard,  Inc.,  East  Ave.,  West¬ 
erly,  R.  I. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land,  (i)hio 

D-X  Radio  Products  Co.,  1575  Milwaukee 
Ave.,  Chicago.  Ill. 

Fast  &  Co.,  John  E.,  3101  N.  Pula.skl 
Ave.,  Chicago,  Ill. 

General  Mfg.  Co.,  1255  S.  Michigan  Ave., 
Chicago,  Ill. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

General  Winding  Co.,  254  W.  31st  St, 
New  York,  N.  Y. 

Guthman  &  Co.,  E.  I.,  400  S.  Peoria  St, 
Chicago,  Ill. 

Hammarlund  Mfg.  Co.,  424  W.  33d  St, 
New  York.  N.  Y. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Long  Island  C!ity,  N.  Y. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washing¬ 
ton  St.,  Indianapolis,  Ind. 

Meissner  Mfg.  Co.,  Mount  Carmel,  Ill. 

Millen  Mfg.  (io.,  James,  150  Exchange  St, 
Malden,  Ma.ss. 

Miller  Co.,  J.  W.,  5917  S.  Main  St,  Los 
Oftl* 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

National  Co.,  61  Sherman  St,  Malden, 
Mass. 
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LECTRONIC  and  ALUED  INDUSTRIES 


Ohmlte  Mfg.  Co.,  4818  W.  Flournoy  St., 
Chicago,  111. 

Phllco  Radio  &  Television  Corp.,  Tioga 
&  C  Sts.,  Philadelphia,  Pa. 

Radex  Corp.,  1733  Milwaukee  Ave.,  Chi¬ 
cago,  Ill. 

Sickles  Co.,  F.  W.,  165  Front  St.,  Chico¬ 
pee,  Mass. 

Teleradlo  Engineering  Corp.,  484  Broome 
St..  New  York,  N.  Y. 

Triumph  Mfg.  Co.,  4017  W.  Lake  St., 
Chicago,  Ill. 

Clips _ - 


GRID  CLIPS 

Alden  Products  Co.,  715  Center  St., 
Brockton,  Mass. 

American  Phenolic  Corp.,  1250  Van  Buren 
St.,  Chicago,  Ill. 

American  Radio  Hardware  Co.,  476 
Broadway,  New  York,  N.  Y. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land,  Ohio 

Federal  Screw  Products  Co.,  26  S.  Jeffer¬ 
son  St.,  Chicago,  Ill. 

General  Cement  Mfc.  Co.,  919  Taylor 
Ave.,  Rockford,  Ill. 

Goat  Metal  Stampings.  Inc.,  314  Dean 
St.,  Brooklyn,  N.  Y. 

Insuline  <?orp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Tnd. 

Micarta  Fabricators,  Inc.,  4619  Ravens- 
wood  Ave.,  Chicago.  Ill. 

Millen  Mfg.  Co.,  James.  150  Exchange  St., 
Malden,  Mass. 

Mueller  Electric  Co.,  1583  K.  31st  St., 
Cleveland,  Ohio 

National  Co.,  61  Sherman  St.,  Malden, 
Mas.«. 

Smith,  Herman,  180  Lafayette  St.,  New 
Yo'-k.  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans 
St.,  Chicago,  Ill. 

Zlerick  Mfg.  Corp.  385  Gerard  Ave., 
New  York.  N.  Y. 

Coils _ 

POWER  and  A.  F.  COILS  and  WINDINGS 

Acme  Wire  Co.,  1255  Dixwell  Ave.,  New 
Haven,  Conn. 

Amplifier  Co.  of  America,  17  W.  20th  St., 
New  York,  N.  Y. 

Anaconda  Wire  &  Cable  Co.,  25  Broadway, 
New  York.  N.  V. 

Atlas  Sound  Corp.,  1451  39th  St.,  Brook¬ 
lyn,  N.  Y. 

Barber  &  Howanl,  Inc.,  East  Ave.,  West¬ 
erly,  R.  I. 

Best  Mfg.  Co.,  1200  Grove  St.,  Irvington, 
N.  J. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land.  Ohio 

Carron  Mfg.  Co.,  415  S.  .Aberdeen  St., 
Chicago,  Ill. 

Dano  Electric  Co.,  93  Main  St.,  Winsted, 
Conn. 

Davig  &  Co.,  Dean  W.,  549  W.  Pulton  St, 
Chicago,  Ill. 

noyle,  Inr..  Jiimen  W,,  311  N.  Desplalnes 
St.,  Cliirago,  III. 

(See  .A<lvertl»iement  Page  149) 

Electrical  Coil  Winding  Co.,  2733  Saunders 
St,  Camden,  N.  J. 

Electrical  Products  Co.,  6535  Russell  St., 
Detroit,  Mich. 

Electrlcoil  Co.,  6  Varick  St.,  New  York, 
N.  Y. 

Freed  Tran.sformer  Co.,  72  Spring  St., 
New  York.  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Mfg.  Co.,  1255  S.  Michigan  Ave., 
Chicago,  Ill. 

General  Winding  Co.,  254  W.  31st  St.,  New 
York.  N.  Y. 

Globe  Phone  Mfg.  Corp.,  Reading,  Pa. 

Gutliman  A  Co.,  Edwin  1.,  400  S.  I’eorla 
St,  Chicago.  Ill. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St., 
Los  Angeles,  Cal. 

Halldorson  Co.,  4500  Ravenswood  .Ave., 
Chicago,  Til. 

Instrument  Resistors,  Inc.,  Little  Falls, 
N.  J. 

Insuline  Corp.  of  .America.  30-30  North¬ 
ern  Blvd.,  Ijong  Island  City,  N.  Y. 

International  Transformer  Co.,  17  W. 
20th  St..  New  York.  N.  Y. 

Light  Electric  Co.,  174  Pennsylvania  Ave., 
Newark,  N.  .1. 

Magnetic  Windings  Co.,  I6(h  &  Butler 
Sts.,  Kiiston,  i*ii. 

(See  .Advertisement  Page  131) 

Majestic  Radio  &  Television  Co.,  2600  W. 
60th  St.,  Chicago.  Ill. 

Marion  Electrical  Mfg.  Co.,  24  Cliff  St., 
Jersey  City,  N  ..I  . 

Meissner  Mfg.  Co.,  Mt.  Carmel.  III. 

Miller  Co.,  J.  W.,  5917  S.  Main  St.,  I»s 
ATl|2r6l^9  O&l 

National  Electric  Coil  Co.,  794  Chambers 
Rd.,  Columbus,  Ohio 


Norwalk  Transformer  Corp.,  Soutli  Nor¬ 
walk,  Conn. 

(See  Advertisement  Page  80) 

Phelps  Dodge  Copper  Products  Corp., 
American  Copi)€r  I’roducts  Div.,  40 
Wall  St.,  New  York,  N.  Y. 

Phllco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Premier  Crystal  Laboratories,  Inc.,  55 
Park  Row,  New  York,  N.  Y. 

Racon  Electric  Co.,  52  EJ.  19th  St.,  New 
York,  N.  Y. 

Radex  Corp.,  1733  Milwaukee  Ave.,  Chi¬ 
cago,  III. 

RCA  Mfg.  C^o.,  Camden,  N.  J. 

Robertson-Davis  Co.,  311  N.  Desplalnes 
St.,  Chicago,  111. 

Skaggs  Transformer  Co.,  5894  Broadway, 
Los  Angeles,  Cal. 

Standard  Transformer  Corp.,  1500  N.  Hal- 
sted  St.,  Chicago,  Ill. 

Stangard  Products  Co.,  4111  Fort  Ham¬ 
ilton  Pkwy.,  Brooklyn,  N.  Y. 

Teleradio  Engineering  Corp.,  484  Broome 
St.,  New  York,  N.  Y. 

United  Transformer  Corp.,  150  Varick  St., 
New  York,  N.  Y. 

Webster  Electric  Co.,  Racine,  Wis. 

Westlnghou.se  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Wheeler  Insulated  Wire  Co.,  378  Washing¬ 
ton  Ave.,  Bridgeport,  Conn. 


R.F.  RECEIVING  or  TRANSMITTING 
COILS 


Westinghouse  Electric  &  Mfg.  Co.,  Bast 
Pittsburgh,  Pa. 


ColoTimeters _ 

PHOTO-ELECTRIC  COLORIMETERS  f 

American  Instrument  Co.,  8010  Georgia  f 

Ave.,  Silver  Si/ring,  Md.  - 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago,  111. 

Electronic  Products  Co.,  St.  Charles,  111. 

Frober-Faybor  Co.,  Chagrin  Falls,  Ohio 

Jarrell-Ash  Co.,  165  Newburg  St.,  Boston, 

Klett  Mfg.  Co.,  179  E.  87th  St.,  New  Y^ork, 

N.  Y. 

Pfaltx  &  Bauer,  Inc.,  350  Fifth  .Ave.,  New 
York,  N.  Y. 

Photobell  Corp.,  123  Liberty  St.,  New 
York  N.  Y. 

Photovolt  Corp.,  95  Madison  Ave.,  New 
York,  N.  Y. 

Pho-Tron  Instrument  Co.,  5713  Euclid 
Ave.,  Cleveland,  Ohio 

Rubicon  Co.,  29  N.  Sixth  St.,  Philadeli)hla, 

Pa. 

Saxl  Instrument  Co.,  42  Weybos.set  St., 

Providence,  R.  I. 

Scientific  Glass  -Apparatus  Co.,  Bloomfield, 

N.  J. 

United  Cinephone  Co.,  Torrington,  Conn. 

Woermann-Schuchhardt,  Inc.,  17  W.  17th 
St.,  New  York,  N.  Y. 


Aladdin  Radio  Industries,  Inc.,  4  68  AV. 
Superior  St.,  Chicago,  Ill. 

Alden  Products  Co.,  715  Center  St.,  Brock¬ 
ton,  Mass. 

Allied  Radio  Corp.,  833  W,  Jackson  Blvd., 
Chicago,  Ill. 

-American  Communications  Corp.,  123  Lib¬ 
erty  St.,  New  York,  N.  Y. 

Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York,  N.  Y. 

Andrew,  Victor  J.,  6429  S.  Lavergne  Ave., 
Chicago,  Ill. 

D-X  Radio  Products  Co.,  1575  Milwaukee 
Ave..  Chicago,  Ill. 

General  Mfg.  Co.,  1255  S.  Michigan  Ave., 
Chicago,  III. 

General  Winding  Co.,  254  AV.  31st  St., 
New  York,  N.  Y. 

Guthman  &  Co.,  Edwin  I.,  400  S.  Peoria 
St.,  Chicago,  111. 

Hammarlund  Mfg.  Co.,  424  AA’’.  33d  St., 
New  York,  N.  Y. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Ijong  Island  City,  N.  Y. 

Johnson,  K.  F*.,  Waseca,  Minn. 

Leotone  Radio  Co.,  63  Dey  St.,  New  York, 
N.  Y. 

Meissner  Mfg.  Co.,  Mount  Carmel,  Ill. 

Millen  Mfg.  Co.,  James,  150  Exchange  St., 
Malden,  Mass. 

Miller  Co.,  J.  AA'.,  6917  S.  Main  St.,  Los 
Angeles,  Cal. 

Music  Master  Mfg.  Co.,  508  S.  Dearborn 
St.,  Chicago,  Ill. 

Muter  Co.,  1265  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

(See  Advertisement  Page  133) 

Pacent  Engineering  Corp.,  79  Madison 
Ave.,  New  York,  N.  Y. 

Phllco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia.  Pa. 

Radex  Corp.,  1733  Milwaukee  Ave.,  Chi¬ 
cago,  111. 

Sickles  Co.,  F.  AA'.,  165  Front  St.,  Chicopee, 
Mass. 

Teleradio  Engineering  Corp.,  484  Broome 
St.,  New  York,  N.  A'. 

Triumph  Mfg.  Co.,  4017  AV.  Lake  St.,  Chi¬ 
cago,  Ill. 


SOLENOID  COILS 

Allen-Bradley  Co.,  1326  S.  Second  St., 
Milwaukee.  AA'is. 

Automatic  Switch  Co.,  41  E.  11th  St., 
New  York,  N.  Y. 

Cannon  Electric  Development  Co.,  3209 
Humbolt  St.,  I-iOs  -Angeles,  Cal. 
Cutler-Hammer,  Inc.,  1401  AV.  St.  Paul 
Ave.,  Milwaukee,  Wis. 

Davis  &  Co.,  Dean  AV.,  549  AV.  E'ulton  St., 
Chicago,  Ill. 

Electric  Controller  &  Mfg.  Co.,  2701  E. 

79th  St.,  Cleveland,  Ohio 
Electrical  Coil  AVinding  Co.,  2733  Saundera 
St.,  Camden,  N.  J. 

General  Electric  Co..  Schenectady.  N.  A'. 
Guardian  Electric  Mfg.  Co.,  1621  AA'. 

AValnut  St.,  Chicago,  Ill. 

Instrument  Resistors,  Inc.,  Little  Falls, 
N.  J. 

Jefferson  Electric  Co.,  Bellwood.  Ill. 
National  Acme  Co.,  170  E.  131st  St., 
Cleveland,  Ohio 

Square  D  Co.,  6060  Rivard  St.,  Detroit, 
Mich. 

Supreme  Electric  Products  Corp.,  105  Mt. 

Hope  Ave.,  Rochester,  N.  Y, 
Trombetta  Solenoid  Co.,  419  E.  Clybourn 
St.,  Milwaukee,  AA'is. 


Color-Matchers _ 

•ee  Colorimeters,  Photo-Electric 

Condensers _ 

see  Capacitors 

Connectors _ 


CABLE  CONNECTORS 

Alden  Products  Co.,  715  Center  St.,  Brock¬ 
ton,  Mass. 

American  Microphone  Co.,  1915  S.  West¬ 
ern  Ave.,  Los  Angeles,  Cal. 

American  Phenolic  Corp.,  1250  A'an  Buren 
St.,  Chicago,  111. 

American  Radio  Hardware  Co.,  476  Broad¬ 
way,  New  A'ork,  N.  Y. 

Andrew,  A'ictor  J.,  6429  S.  Lavergne  Ave., 
Chicago,  Ill. 

Atlas  Sound  Corp.,  1451  39th  St.,  Brook¬ 
lyn,  N.  Y. 

Bank’s  Mfg.  Co.,  5019  N.  Wlnthrop  Ave., 
Chicago,  111. 

Birnbach  Radio  Co.,  145  Hudson  St.,  New 
York,  N.  Y. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Brush  Development  Co.,  3311  Perkins  Ave., 
Cleveland,  Ohio 

Bud  Radio,  Inc.,  2118  E.  56th  St.,  Cleve¬ 
land,  Ohio 

Cannon  Electric  Development  Co..  3309 
Humbolt  St..  Los  Angeles,  Cul. 

(See  Advertisement  Page  31) 

Eastern  Mike-Stand  Co.,  56  Christopher 
Ave.,  Brooklyn,  N.  Y. 

Eby,  Inc.,  Hugh  H.,  4700  Stenton  Ave., 
Philadelphia,  Pa. 

Electro  Voice  Mfg.  Co.,  1239  S.  Bend  Ave., 
South  Bend,  Ind. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford.  Ill. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Insuline  (Jorp.  of  America.  30-30  Northern 
Blvd.,  Long  Island  City,  N.  Y. 

J.  F.  D.  Mfg.  (^o.,  4111  Fort  Hamilton 
Pkwy.,  Brooklyn,  N.  Y. 

Jones.  Howard  B.,  2300  AA'abansia  Ave., 
Chicago,  Ill. 

Lifetime  Corp.,  1825  Adams  St.,  'Poledo, 
Ohio 

Mallory  &  Co.,  P.  R.,  3029  B.  AA'ashington 
St.,  Indianapolis,  Ind. 

Meek  Industries,  John,  1313  AA'.  Randolph 
St.,  Chicago,  Ill. 

Millen  Mfg.  Co.,  James,  150  Exchange  St., 
Malden,  Mass. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

(See  .Advertisement  Page  133) 

Pyle-National  Co.,  1334  N.  Kostner  -Ave., 
Chicago,  Ill. 

RCA  Mfg.  Co.,  (Camden,  N.  J. 

Selectar  Mfg.  Corp.,  30  AA'.  15th  St.,  New 
A'ork.  N.  A'. 

Setchell-Carlson,  Inc.,  2233  University 
Ave.,  St.  Paul,  Minn. 

Sherman  Mfg.  Co.,  II.  B.,  22  Bsirney  St., 
Battle  Creek,  Mich. 

Turner  Co.,  909  17th  St,  N.  E.,  Cedar 
Rapids,  Iowa 

AA'ebster  Electric  Co.,  I>e  Koven  Ave.  & 
Clark  St.,  Racine,  AA'is. 

Zlerick  Mfg.  Corp.,  385  Gerard  -Ave.,  New 
York,  N.  Y. 
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Controls 


AUTO  RADIO  CONTROLS 

Alden  Products  Co.,  716  Center  St.,  Brock¬ 
ton,  Maes. 

American  Radio  Hardware  Co.,  476  Broad¬ 
way,  New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  B.  56th  St.,  Cleve¬ 
land,  Ohio 

Crowe  Name  Rate  A  Mtg.  Co.,  *701 
Ravenswood  Ave.,  Chicaro,  Ill. 

Dual  Remote  Control  Co.,  31776  W.  War¬ 
ren  St.,  Wayne,  Mich. 

Oemloid  Corp.,  79-10  Albion  Ave.,  Elm- 
hurs^  N.  Y. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Dong  Island  City,  N.  Y. 

J.  P.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
Pkwy.,  Brooklyn,  N.  Y. 

Phllco  Radio  A  Television  Corp.,  Tioga  A 
C  Sts.,  Philadelphia,  Pa. 

Stewart  Mfg.  Corp.,  P.  W.,  4311  Ravens¬ 
wood  Ave.,  Chicago,  HI. 

United  Motors  Service,  3044  W.  Grand 
Blvd.,  Detroit,  Mich. 

White  Dental  Mfg.  Co.,  S.  S.,  10  B.  40th 
St.,  New  York,  N.  Y. 


Controls,  Indicators  and 
Other  Electroruc  Devices 


BOILER  GAUGE  LEVEL  ALARMS 

Photoswitch,  Inc.,  *1  Chestnut  St.,  Cam¬ 
bridge,  Mass. 

United  Cinephone  Co.,  Torrington,  Conn. 

Wheelco  Instruments  Co.,  1933  S.  Hal- 
sted  St.,  Chicago,  Ill. 

BURGLAR  ALARMS 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

General  Scientific  Corp.,  4829  S.  Kenzte 
Ave.,  Chicago,  Ill. 

Photoswitch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Mass. 

Rehtron  Corn.,  2159  Magnolia  Ave.,  Chi¬ 
cago,  Ill. 


ACIDITY  cmd  ALKALINITY  CONTROLS 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

Photoswltch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Mass. 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  A  Nos¬ 
trand  Aves.,  Brooklyn.  N.  Y. 

Tele\iso  Products,  Inc.,  2400  N,  Sheffield 
Ave.,  Chicago,  Ill. 


BLEACHING  PROCESS  CONTROLS 


Tagliabue  Mfg.  Co.,  C.  J.,  Park  A  Nos¬ 
trand  Aves.,  Brooklyn,  N.  Y. 

DOOR  OPENER  CONTROLS 

Electronic  Control  Corp.,  626  Harper  Ave.. 
Detroit,  Mich. 

Photoswltch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Mas.s. 

General  Scientific  Corp.,  4829  S.  Kenzie 
Ave.,  Chicago,  HI. 

Televise  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

United  Cinephone  Corp.,  Torrington.  Conn. 


DRINKING  FOUNTAIN  CONTROLS 


G.  M.  Laboratories,  Inc.,  1735  Belmont 
Ave.,  Chicago,  Ill. 

Photoswitch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Mass. 

United  Cinephone  Corp.,  Torrington,  Conn. 


FURNACE  CONTROLS 

General  Electric  Co.,  Schenectady,  N.  Y. 

I’hotoswitch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Masa 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  A  Nos¬ 
trand  Aves.,  Brooklyn,  N.  Y. 

United  Cinephone  Corp.,  Torrington,  Conn. 

Wlieelco  Instruments  Co.,  1933  S.  Hal- 
sted  St..  Chicago,  Ill. 

GUNFIRE  CONTROLS 

Electronic  Control  Corp.,  626  Harper 
Ave.,  Detroit,  Mich. 

HEAT  TREATING  CONTROLS 

Brown  Instrument  Co.,  4536  Wayne  Ave., 
Philadelphia,  Pa. 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  A  Nos¬ 
trand  Aves.,  Brooklyn,  N.  Y. 

Wheelco  Instruments  Co.,  1933  S.  Halsted 
St.,  Chicago,  Ill. 
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UGHTING  CONTROLS 

Heinemann  Circuit  Breaker  Co.,  97  Plum 
St.,  Trenton,  N.  J. 

General  Control  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 

General  Electric  Co.,  Schenectady,  N.  T. 

General  Scientific  Corp.,  4829  S.  Kenzie 
Ave.,  Chicago,  IlL 

Televiso  Producta  Inc.,  2400  N.  Shef¬ 
field  Ave.,  Chicago,  HI. 

United  Cinephone  Corp.,  Torrington, 
Conn. 

Weston  Electrical  Instrument  Corp.,  614 
FYelinghuysen  Ave.,  Newark,  N.  J. 


MOTOR  or  GENERATOR  CONTROLS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wise. 
Andrews  A  Perillo,  Inc.,  3980  Crescent 
St.,  Long  Island  N.  T. 

Burlin^on  Instrument  Corp.,  Burlington. 
Iowa 

Electronic  Control  Corp.,  626  Harper 
Ave.,  Detroit,  Mich. 

General  Control  Co.,  243  Broadway, 
Cambridge,  Mass. 

General  Electric  Co^  Schenectady,  N.  Y. 
Heinemann  Circuit  Breaker  Co.,  97  Plum 
St.,  Trenton,  N.  J. 

United  Cinephone  Corp.,  Torrington,  Conn. 

PAPER  TRIMMING  and  SUTTING 
CONTROLS 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

Photoswitch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Mass. 

United  Cinephone  Co.,  Torrington,  Conn. 
Westinghouse  Electric  A  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


PHOTOGRAPHIC  PROCESS  CONTROLS 

General  Control  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 

Industrial  Timer  Corp.,  117  Edison  PL, 
Toledo,  Ohio 

Intercontinental  Marketing  Corp.,  95  Mad¬ 
ison  Ave..  New  York,  N.  Y. 

Photoswitch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Mass. 

United  Cinephone  Corp.,  Torrington,  Conn. 

Weston  Electrical  Instrument  Corp.,  614 
Prelinghuysen  Ave.,  Newark,  N.  J. 


PRINTING  REGISTER  CONTROLS 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit.  Mich. 

G-M  I^aboratories,  Inc.,  1735  Belmont 
Ave.,  Chicago,  Ill. 

Photoswltch,  Inc.,  21  Chestnut  St.,  Cam- 
l*ridge.  Mass. 

United  Cinephone  Co^..  Torrington,  Conn. 
Westinghouse  Electric  A  Mfg.  Co..  East 
Pittsburgh,  Pa. 


TELESCOPE  DIRECTION  CONTROLS 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

Televiso  Products,  Inc.,  2400  N.  Shef¬ 
field  Ave.,  Chicago,  Ill. 


TEMPERATURE  CONTROLS 

Bristol  Co.,  Waterbury,  Conn. 

Brown  Instrument  Co.,  4536  Wayne  Ave., 
Philadelphia,  Pa. 

Dunn,  Inc.,  Struthers,  1315  Cherry  St., 
Philadelphia,  Pa. 

Electro-Medical  Laboratories,  Hoiliston. 
Mass. 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

General  Electric  Co.,  Schenectady.  N.  Y. 

Illinois  Testing  Laboratories,  420  N.  La 
S-alle  SL,  Chicago,  Ill. 

Ijeeds  A  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  A  Noa- 
trand  Aves.,  Brooklyn,  N.  Y. 

U^nited  Cinephone  Corp.,  Torrington,  Conn. 

Wbeelco  Instruments  Co.,  1933  S.  Hal¬ 
sted  St.,  Chicago,  HI. 


THICKNESS  CONTROLS 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit.  Mich. 

Photoswitch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Mass. 

Tech  Laboratories,  7  Lincoln  St.,  Jer¬ 
sey  City,  N.  J. 


TRAFFIC  CONTROLS 

American  Gas  Accumulator  Co.,  Eliza¬ 
beth  N.  J. 

Eagle  Signal  Corp.,  Moline,  Ill. 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 


Televiso  Products,  Inc.,  2400  N.  Schef- 
field  Ave.,  Chicago,  Ill. 

VIBRATION  CONTROLS 

Andrews  A  Perillo,  Inc.,  39-30  Crescent 
St.,  Long  Island  City,  N.  Y. 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Ml(^. 

Televiso  Products,  Inc.,  2400  N.  Shef¬ 
field  Ave.,  Chicago,  Ill. 

WEFT  STRAIGHTENING  CONTROLS 

General  Electric  Co.,  Schenectady.  N.  Y. 

WELDING  CONTROLS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wise. 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

General  Electric  Co.,  Schenectady,  N.  T. 

Photoswltch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Ma.ss. 

Televiso  Products.  Inc.,  2400  N.  Sheffield 
Ava,  Chicago,  III. 

Westinghouse  Electric  A  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


COUNTERS 

Andrews  A  Perillo,  Inc.,  39-30  Crescent 
St.,  Long  Island  City,  N.  Y. 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St.,  Chicago,  Ill. 

Clare  Co.,  C.  P.,  Lawrence  A  Lamon  Aves., 
Chicago,  Ill. 

Electronic  Control  Corp.,  626  Harper  Ave.. 
Detroit,  Mich. 

General  Control  Co.,  243  Broadway,  Cam¬ 
bridge,  Masa 

General  Scientific  Corp.,  4829  S.  Kenzie 
Ava,  Chicago,  111. 

Photobell  Corp.,  123  Liberty  St..  New 
York.  N.  Y. 

Photoswltch,  Inc.,  21  Chestnut  St,  Cam- 
bridga  Mass. 

Rehtron  Corp.,  2159  Magnolia  Ave.,  Chi¬ 
cago,  Hi. 

Televiso  Products,  Ina,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

United  Cinephone  Corp.,  Torrington,  Conn. 

Wheelco  Instruments  Co..  1933  S.  Hal¬ 
sted  St.,  Chicago.  Ill. 


METAL  and  GUN  DETECTORS 

Andrews  A  Perillo,  Inc.,  39-30  Crescent 
St.,  Ivong  Island  City,  N.  Y. 


SHEET  STEEL  PINHOLE  DETECTORS 

Westinghouse  Electric  A  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

GRADING  DEVICES 

.tiidrews  A  Perillo,  Ina,  39-30  Crescent 
St.,  Long  Island  City,  N.  Y. 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

General  Control  Co.,  243  Broadway, 
Cambridge,  Mass. 

Photoswltch,  Inc.,  21  Chestnut  St.,  Cam- 
hridge.  Mass.  • 

KEYING  DEVICES 

Gray  Mfg.  Co.,  16-30  Arbor  SL,  Hart¬ 
ford,  Conn. 

MACHINE  SAFETY  DEVICES 

EJlectronlc  Control  Corp.,  626  Harper 
Ave.,  Detroit,  Mich. 

General  Control  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 

Heinemann  Circuit  Breaker  Co.,  97  Plum 
St.,  Trenton,  N.  J. 

Photobell  Corp.,  123  Liberty  St.,  New 
York,  N.  Y. 

Photoswitch,  Inc.,  21  Chestnut  SL,  Cam¬ 
bridge,  Mass. 

Televiso  Products,  Inc.,  2400  N.  Shef¬ 
field  Ave.,  Chicago,  Ill. 

United  Cinephone  Corp.,  Torrington,  Conn. 

Wheelco  Instruments  Co.,  1933  S.  Hal¬ 
sted  St.,  Chicago,  Ill. 

TIMING  DEVICES 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  SL.  Chicago.  Ill. 

General  Control  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Intercontinental  Marketing  Corp.,  95  Mad¬ 
ison  Ave.,  New  York,  N.  Y. 

Photoswitch,  Inc.,  21  Chestnut  St,  Cam¬ 
bridge,  Ma.ss. 

United  Cinephone  Corp.,  Torrington, 
Conn. 

WEIGHING  DEVICES 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

General  Control  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 
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United  Cinephone  Corp.,  Torrington,  Conn. 
Wheelco  Instruments  Co.,  1933  S.  Hal- 
sted  St.,  Chicago,  Ill. 


PHOTOTUBE  RELAYS 

.\iidrew8  ft  Perlllo,  Inc.,  39-30  Crescent 
SU,  Liong  Island  City,  N.  Y. 

Brown  Instrument  Co.,  4636  Wayne  Ave., 
Philadelphia,  Pa. 

Electronic  Control  Corp.,  626  Harper 
Ave.,  Detroit,  Mich. 

Electronic  Products  Co.,  St.  Charles,  Ill. 

(Eeneral  Control  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 

r;eneral  Electric  Co.,  Schenectady,  N.  T. 

O-M  Laboratories,  Inc.,  1735  Belmont 
Ave.,  Chicago,  111. 

laach  Relay  Co..  5915  Avalon  Blvd.,  Los 
Angeles,  Cal. 

Photoswitch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Mass. 

Tagliabue  Mfg.  Co..  C.  J.,  Park  ft  Nos¬ 
trand  Aves.,  Brooklyn,  N.  Y. 

United  Cinephone  Corp..  Torrlngton.  Conn. 

Weston  Electrical  Instrument  Corp.,  614 
Prellnghuysen  Ave.,  Newark.  N.  J. 


TIME  DELAY  RELAYS 

.\merlcan  Gas  Accumulator  Co.,  Eliz¬ 
abeth,  N.  J. 

P'agle  Signal  Corp.,  Moline,  III. 

Rehtron  Corp.,  2159  Magnolia  Ave.,  Chi¬ 
cago,  Ill. 


LIMIT  SWITCHES 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

Photoswitch,  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge,  Mass. 

United  Cinephone  Corp.,  Torrlngton,  Conn. 


PACKAGE  WRAPPING 

Electronic  Control  Corp.,  626  Harper  Ave., 
Detroit,  Mich. 

O-M  laboratories,  Inc.,  1735  Belmont 
Ave.,  Chicago,  Ill. 

Rehtron  Corp.,  2159  Magnolia  Ave.,  Chi¬ 
cago,  Ill. 

Televlso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


INDUSTRIAL  ELECTRONIC  CONTROLS 

.\ndrew,  Victor  J.,  6429  S.  Lavergne  Ave., 
Chicago,  111. 

Industrial  Timer  Corp.,  117  Edison  Pi., 

Ja 

United  Cinephone  Corp.,  Torrlngton,  Conn. 
Wallace  &  Tiernan  Co.,  Belleville,  N.  J. 


PUSH  BUTTON  MECHANICAL  CONTROLS 

Amc-rican  Emblem  Co.,  Utica,  N.  Y. 

.\merican  Steel  Package  Co.,  Squire  Ave., 
Defiance,  Ohio 

Consolidated  Wire  ft  Associated  Corps., 
Peoria  ft  Harrison  Sts.,  Chicago,  Ill. 

t’rowe  Name  Plate  &  Mfg.  Co.,  3701  Ra- 
venswood  Ave.,  Chicago,  Ill. 

General  Instrument  Corp.,  829  Newark 
Ave.,  Elizabeth,  N.  J. 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago,  III. 


PUSH  BUTTON  TRIMMER  CONTROLS 

Autocrat  Radio  Co.,  3855  N.  Hamilton 
Ave.,  Chicago,  III. 

.\utomatlc  Winding  Co.,  900  Passaic  Ave., 

T 

General  Winding’  Co.,  254  W.  3l8t  St, 
New  York,  N.  Y. 

Guthman  ft  Co.,  E.  I.,  400  S.  Peoria  St, 
Chicago,  111. 

Meissner  Mfg.  Co.,  Mt  Carmel,  Ill. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

Sickles  Co.,  F.  W.,  166  Front  St,  Chicopee, 
Mass. 

Sparks-Withington  Co.,  Jackson,  Mich. 

Teleradio  Engrg.  Corp.,  484  Broome  St, 
New  York,  N.  Y. 

REMOTE  CONTROLS — see 
Controls,  Remote 


REMOTE  CONTROLS 

.\Ilen-Bradley  Co.,  1326  S.  Second  St.,  Mil¬ 
waukee,  Wis. 

.\merican  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  St,  Chicago,  Ill. 

.4rca  Regulators,  Inc.,  600  Forest  St.,  Ar¬ 
lington,  N.  J. 

Askania  Regulator  Co.,  1603  S.  Michigan 
Ave.,  Chicago,  Ill. 

.■\utocall  Co.,  Shelby,  Ohio 

Bailey  Meter  Co.,  1050  Ivanhoe  Rd., 
Cleveland.  Ohio 


Bristol  Co.,  Waterbury,  Conn. 

Brown  Instrument  Co.,  4536  Wayne  Ave., 
Philadelphia,  Pa. 

Clare  ft  Co..  C.  P.,  I.iawrence  &  Lamon 
Aves.,  Chicago,  Ill. 

Cutler-Hammer,  Ina,  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wis. 

Electric  Indicator  Corp.,  21  Parker  Ave., 
Stamford,  Conn. 

Electrlmatic  Corp.,  2100  Indiana  Ave., 
Chicago,  III. 

Electronic  Laboratory,  30?  S.  Edinburgh 
Ave.,  Los  Angeles,  Cal. 

Elsbcrt  Mfg.  Co.,  910  W.  Lake  St.,  Chi¬ 
cago,  111. 

Foxboro  Co.,  Neponset  Ave.,  Foxboro, 

Mass. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Guardian  Electric  Mfg.  Co.,  1621  W.  Wal¬ 
nut  St,  Chicago,  111. 

Hagan  Corp.,  Bowman  Bldg.,  Pittsburgh, 
Pa. 

Hanlon-Waters,  Inc.,  Tulsa,  Okla. 

Hart  Mfg.  Co.,  11  Bartholomew  Ave., 
Hartford,  Conn. 

Hays  Corp.,  925  Eighth  Ave.,  Michigan 
City,  Ind. 

H-B  Instrument  Co.,  2520  N.  Broad  St., 
Philadelphia,  Pa. 

Illinois  Engineering  Co.,  Racine  .\ve.  & 
20th  PL,  Chicago,  Ill. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Long  Island  City,  N.  Y. 

International  Filter  Co.,  326  25th  PL, 
Chicago,  Ill. 

Kollsman  Instrument  Div.,  Square  D  Co., 
8008  45th  Ave.,  Elmhurst,  N.  Y. 

Kurman  Electric  Co.,  241  Lafayette  St, 
New  York,  N.  Y. 

Luxtrol  Co.,  54  W.  21st  St,  New  York, 
N.  Y. 

Mason-Neilan  Regulator  Co.,  1190  Adams 
St.,  Boston,  Mass. 

Meissner  Mfg.  Co.,  Mt.  Carmel,  N.  Y. 

Minneapolis-Honeywell  Regulator  Co.,  2712 
Fourth  Ave.,  S.,  Minneapolis,  Minn. 

Perfex  Corp.,  415  W.  Oklahoma  PL,  Mil¬ 
waukee,  Wis. 

Photobell  Corp.,  123  Liberty  St.,  New 
York,  N.  Y. 

Powers  Regulator  Co.,  2720  Greenview 
Ave.,  Chicago,  111. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Republic  Flow  Meters  Co.,  2240  Diversey 
Pkwy.,  Chicago,  Ill. 

Scientific  Instrument  Co.,  1441  Walnut 
St,  Berkeley,  Cal. 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  ft  No.s- 
trand  Aves.,  Brooklyn,  N.  Y. 

Taylor  Instrument  Companies,  100  .4mes 
St.,  Rochester,  N.  Y. 

United  Cinephone  Corp.,  Torrlngton,  Conn. 

Wheelco  Instruments  Co.,  2001  S.  Hal- 
sted  St.,  Chicago,  III  . 

Zenith  Electric  Co.,  835  S.  Wabash  St, 
Chicago,  Ill. 


VOLUME  CONTROLS 

.Vudlo  Products  Co.,  2101  S.  Olive  St.,  Bur¬ 
bank,  Cal. 

Ontralah,  9UU  E.  Keefe  Ave.,  Milwaukee, 
Win. 

(See  Advertisement  Page  75) 

Cinema  Engineering  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Cal. 

t'laroNtal  Mfg.  To.,  187  N.  Sixth  St., 
ItrookLvn.  N.  Y. 

(See  .XdvertiNement  Page  145) 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Daven  Co.,  158  Summit  St,  Newark,  N.  J. 

Electro  Products  I.,aboratories,  549  W. 
Randolph  St.,  (Chicago.  Ill. 

General  Radio  Co.,  30  State  St..  Cam¬ 
bridge,  Mass. 

Hickok  Electrical  In.strument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

International  Re.sistance  Co.,  401  N. 
Broad  St,  Phlladelphi.a,  Pa. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago,  Ill. 

Leeds  &  Nothrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Mallorj'  ft  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

Ohmite  Mfg.  Co.,  4818  W.  Flournoy  St., 
Chicago,  111. 

Precision  Resistor  Co.,  334  Badger  Ave., 
Newark,  N.  J. 

Keniler  Co.,  2101  Bryant  St.,  San  Eran- 
f*iaeo.  Cal. 

(See  .Advertisement  Page  144) 

Rowe  Radio  Research  I>aboratory  Co.,  1103 
Bryn  Mawr  Ave..  Chicago,  Ill. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col- 
lingdale.  Pa. 

Tech  T^aboratories,  7  Lincoln  St.,  Jersey 
City,  N.  .1. 

Utah  Radio  Products  Co.,  820  Orleans  St., 
Chicago,  Ill. 


Converters. 


ROT.4RY  CONVERTERS — nee  I>yna- 
motora 


Cord _ 

RADIO  CORD 

Alden  Products  Co.,  715  Center  St.,  Brock¬ 
ton,  Mass. 

Alpha  Wire  Corp.,  50  Howard  St.,  New 
York,  N.  Y. 

Aluminum  Co.  of  America,  Grant  Bldg., 
Pittsburgh,  Pa. 

American  Automatic  Electric  Sales  t'o., 
1033  W.  Van  Buren  St,  Chicago,  Ill. 

American  Electric  Cable  Co.,  Holyoke, 
Mass. 

American  Metal  Moulding  Co.,  146  Coit 
St.,  Irvington,  N.  J. 

American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland,  Ohio 

Anaconda  Wire  ft  (jable  Co.,  26  Broad¬ 
way,  New  York,  N.  Y. 

Ansonia  Electrical  Wire  Co.,  Ansonia, 
(Jonn. 

Audio  Development  Co.,  I03H  \V.  Van 
Buren  St.,  t'hlrago.  III. 

(See  .Yfivertlnement  Page  137) 

Austin  Co.,  M.  B.,  108  S.  Des  Plaines  St., 
Chicago,  Ill. 

Belden  Mfg.  Co.,  4647  W.  Van  Buren  St., 
Chicago,  III. 

(See  Advertinement  Page  71) 

Bimbach  Radio  Co.,  145  Hudson  St.,  New 
York,  N.  Y. 

Bishop  Wire  ft  Cable  Co.,  420  E.  25th 
St.,  New  York,  N.  Y. 

Bonlon  Innulated  Wire  &  Cable  (lo..  6.5 
Bay  St.  (Dorelienter) ,  Bonton,  Mass. 
(See  .\d vertlnement  l*age  142) 

Camden  Wire  Co.,  Camden,  X.  J. 

Circle  Wire  ft  Cable  Corp.,  Maspeth,  Ave., 
Maspeth,  N.  Y. 

Clarostat  Mfg.  Co.,  285  N.  Sixth  St., 
Brooklyn,  N.  Y. 

Collyer  Insulated  Wire  Co.,  249  N.  Main 
St,  Pawtucket,  R.  I. 

Columbia  Cable  ft  Electric  Co.,  Manly  St., 
Long  Island  City,  N.  Y. 

Consolidated  Wire  &  Associated  Corps., 
Peoria  &  Harrison  Sts.,  Chicago,  Ill. 

Copperweld  Steel  Co.,  Glassport,  Pa. 

Cornish  Wire  Co.,  15  Park  Row,  New 
York,  N.  Y. 

Crescent  Cable  Co.,  Front  ft  Central  Ave., 
Pawtucket,  R.  I. 

Crescent  Insulated  Wire  ft  Cable  Co.,  N. 
Oiden  Ave.  ft  Taylor  St,  Trenton, 
N.  J. 

Diamond  Wire  ft  Cable  Co.,  Lowe  Ave., 
Chicago,  Heights,  Ill. 

Driver-Harris  Co.,  Harrison,  N.  J. 

Elssex  Wire  Corp.,  37  Manchester  St,  De¬ 
troit.  Mich. 

Gavitt  Mfg.  Co.,  Brookfield,  Mass. 

General  Cable  Corp.,  420  Lexington  Ave., 
New  Y'ork,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

(Jeneral  Insulated  Wire  Co.,  69  Gordon 
Ave.,  Providence,  R.  I. 

Goldmark  Wire  Co.,  James,  116  West  St., 
New  York,  N.  Y. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
4.3d  St,  New  York,  N.  Y.  (Sole  Dis¬ 
tributors  for  Whitney  Blake  Co.,  New 
Haven,  Conn.) 

Guthman  Co.,  Edwin  I.,  400  S.  Peoria  St. 
Chicago,  Ill. 

Habirshaw  Cable  ft  Wire  Corp.,  40  Wall 
St.,  New  York,  N.  Y. 

Hatfield  Wire  ft  Cable  Co.,  Hillside,  N.  J. 

Hazard  Insulated  Wire  Works,  Div.  of 
The  Okonite  Co.,  Wilkes-Barre,  Pa. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  L«ng  Island  City,  N.  Y. 

J.  F.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
I’kwy.,  Brooklyn,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago,  Ill. 

Kennecott  Wire  &  Cable  Co.,  Phillipsdale, 
R.  I. 

Kerite  Insulated  Wire  ft  Cable  Co.,  Sey¬ 
mour,  Conn. 

Knickerbocker  Annunciator  Co.,  116  West 
St.,  New  York,  N.  Y. 

Lenhart  Mf|r.  Co.,  Hamburg,  Pa. 

Lenz  Electric  Mfg.  Co.,  1751  N.  Western 
Ave.,  Chicago,  III. 

Midland  Wire  Corp.,  70  Hunter  St,  Tiffin. 
Ohio. 

National  Electric  Products  Corp.,  Fulton 
Bldg.,  Pittsburgh.  Pa. 

New  England  Cable  Co.,  Concord,  N.  II. 

New  Eng.  Electric  Works,  Li.sbon,  N.  H 

New  York  Insulated  Wire  Co.,  295  Mad¬ 
ison  Ave.,  New  York.  N.  Y. 

Ohmite  Mfg.  Co.,  4818  W.  Flournoy  St., 
Chicago,  Ill. 

Okonite  Co..  Passaic,  N.  J. 

Packard  Electric  Div.,  General  Motors 
Corp.,  Warren,  Ohio 

Paranite  Wire  ft  Cable  Corp.,  Jonesboro, 
Ind. 

Phelps  Dodge  Copper  Products  Corp., 
American  Copper  Products  Div ,  49 
Wall  St.,  New  York.  N.  Y. 

Philadelphia  Insulated  Wire  Co.,  220  N. 
Third  St,  Philadelphia,  Pa. 

Rockbestos  Products  Corp.,  308  Nicoll  St.. 
New  Haven,  Conn. 

Roebling’s  Sons  Co.,  John  A..  Trenton, 
N.  J. 
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Cord. 


RADIO  CORD  (Continued) 


Rome  CaJsle  Corp.,  Rome,  N.  T. 

Runsel  Cord  &  Wire  Co.,  4729  Montrose 
Ave.,  Chicago,  Ill. 

Simplex  Wire  &  Cable  Corp.,  79  Sidney 
St.,  Cambridge,  Mass. 

Sterling  Cable  Corp.,  Port  Huron,  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 

Triangle  Conduit  &  Cable  Co.,  Horace 
Harding  &  Queens  Blvds.,  Elmhurst, 
N.  Y. 

United  States  Rubber  Co.,  1230  Sixth 
Ave.,  New  York,  N.  Y. 

Upson  Walton  Co.,  1286  W.  11th  St., 
Cleveland,  Ohio 

Walker  Bros.,  Conshohocken,  Pa. 

Walker’s  Copper  Cable  Co.,  1416  Venice 
Blvd.,  Los  Angeles,  Cal. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Wheeler  Insulated  Wire  Co.,  378  Washing¬ 
ton  Ave.,  Bridgeport,  Conn. 

White,  J.  M.,  1116  Olive  St.,  Philadelphia. 
Pa. 

Whitney  Blake  Co. — see  Graybar  Electric 
Co. 

York  Insulated  Wire  Works  Div.  of  Gen¬ 
eral  Electric  Co.,  York,  Pa. 


Cords. 


RADIO  and  APPLIANCE  CORDS 


American  Automatic  EHectric  Sales  Co., 
1033  W.  Van  Buren  St.,  Chicago,  Ill. 

Arrow-Hart  &  Hegeman  Electric  Co.,  103 
Hawthorne  St.,  Hartford,  Conn. 

Beaver  Mfg.  Co.,  727  Frellnghuysen  Ave., 

Belden  Mfg.’  Co.,  4673  W.  Van  Buren  St, 
Chicago.  Ill. 

Collyer  Insulated  Wire  Co.,  Pawtucket, 
R.  I. 

Deal  Electric  Co.,  338  Berry  St,  Brook¬ 
lyn,  N.  Y. 

Diamond  Wire  &  Cable  Co.,  Chicago 
Heights,  Ill. 

Eagle  Electric  Mfg.  Co.,  59  Hall  St, 
Brooklyn,  N.  Y. 

Ericson  Mfg.  Co.,  5716  Euclid  Ave.,  Cleve¬ 
land,  Ohio 

Gem  Electric  Mfg.  Co.,  453  Broome  St, 
New  York,  N.  Y. 

General  Electric  Co.,  Appliance  and  Mer¬ 
chandise  Dept,  Bridgeport,  Conn. 

Hatfleld  Wire  &  Cable  Co.,  605  Hillside 
Ave.,  Hillside,  N.  J. 

Holyoke  Wire  &  Cable  Corp.,  720  Main 
St,  Holyoke,  Mass. 

Hoosick  Palls  Radio  &  Electrical  Parts 
Mfg.  Co.,  First  St,  Hoosick  Falls, 
N.  Y. 

Marks  Products  Co.,  84  N.  Ninth  St, 
Brooklyn,  N.  Y. 

Monowatt  Electric  Corp.,  570  Lexington 
Ave.,  New  York,  N.  Y. 

Paranlte  Wire  &  Cable  Corp.,  Jones¬ 
boro.  Ind. 

Paulding,  Inc.,  John  I.,  New  Bedford, 

Rodale  Mfg.  Co.,  Sixth  &  Minor  Sts., 
Emaus.  Pa. 

Royal  Electric  Co.,  95  Grand  Ave.,  Paw¬ 
tucket,  R.  I.  , 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York,  N.  Y. 

Utah  Radio  Products  Co.,  820  N.  Orleans 
Ave.,  Chicago,  Ill. 

Waterbiiry  Button  Co.,  Waterbiiry,  Conn. 

Woddy  Mfg.  Co.,  6639  N.  Ashland  Ave., 
Chicago,  III. 

Wood  Electric  Co.,  C.  D.,  826  Broadway, 
New  York,  N.  Y. 


Cores. 


POWDERED  IRON  CORES 


Advance  Solvents  A  Chemical  Corp..  S45 
Fifth  Ave.,  New  York.  N.  Y. 

(See  Advertisement  Page  H.’i) 
Ferrocart  Corp.  of  America,  Wiliiams  St., 
A  Aqueduct  Lane,  Hastings-on-Hud- 
son.  N.  Y. 

(See  Advertisement  Page  146> 
Stackpole  Carhon  Co.,  Tannery  St.,  St. 
Marys,  Pa. 

(See  Advertisement  Page  103) 


Couplings.. 


CO-AXIAL  CABLE  ANTENNA 

COI'^PLINGS  —  see  Connectors, 

Cable 
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Crystals. 


QUARTZ  CRYSTALS  (irequency 
controUinq) 


Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  111. 

American  Lava  Corp.,  Kruesi  Bldg.,  Chat¬ 
tanooga,  Teiin. 

Bausch  &  Lomb  Optical  Co.,  635  St.  Paul 
St.,  Rochester,  N.  Y. 

Bendix  Radio  Corp.,  920  E.  Fort  Ave., 
Baltimore,  Md. 

Bliley  Electric  Co.,  Union  Station  Bldg., 
Erie,  Pa. 

(See  Advertisement  Page  118) 

Brush  Development  Co.,  3311  Perkins  Ave., 
Cleveland,  Ohio 

Burnett  Radio  Laboratory,  Wm.  W.  L., 
4814  Idaho  St.,  San  Diego,  Cal. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St.,  New  York,  N.  Y.  (Sole 
Distributors  for  Western  Electric  Co. 
New  York,  N.  Y.) 

Harv’ey  Radio  Laboratories,  Inc.,  447  Con¬ 
cord  Ave.,  Cambridge,  Mass. 

Hipower  Crystal  Co.,  2035  W.  Cliarleston 
St.,  Chicago,  111. 

(See  Advertisement  Page  149) 

Hunt  &  Sons,  G.  C.,  Carlisle,  Pa. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Miller,  August  E.,  9226  Hudson  Blvd., 
North  Bergen,  N.  J. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Petersen  Radio  Co.,  Council  Bluffs,  Iowa 

Philmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Piezoelectric  Laboratories,  612  Rockland 
Ave.,  New  York,  N.  Y. 

Precision  Crystal  Laboratories,  1211  Lib¬ 
erty  St.,  Springfield,  Mass. 

Precision  Piezo  Service,  427  Asia  St, 
Baton  Rouge,  La. 

Premier  Crystal  I..aboratories,  Inc.,  61 
Park  Row,  New  York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Scientific  Radio  Service,  124  Jackson  Ave., 
University  Park,  Hyattsville,  Md. 

Standard  Piezo  Co.,  Louther  &  Cedar  Sts., 
Carlisle,  Pa. 

V'^alpey  Crystals,  Holllston,  Mass. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

Wilcox  Electric  Co.,  40th  &  State  Line, 
Kansas  City,  Mo. 

Zeiss.  Inc.,  Carl,  485  Fifth  Ave.,  New 
York,  N.  Y, 


ROCHELLE  SALT  CRYSTALS 


Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 


TOURMALINE  CRYSTALS 


Fuess,  Inc.,  R.,  39  W.  60th  St,  New  York, 
N.  Y. 

Premier  Crystal  Laboratories,  Inc.,  63 
Park  Row,  New  York,  N.  Y. 

Zeiss,  Inc.,  Carl,  485  Fifth  Ave.,  New 
York,  N.  Y. 


Dials. 


COMPLETE  DIALS 


Airplane  &  Marine  Direction  Finder  Corp., 
Clearfield,  Pa. 

Alden  Products  Co.,  715  Center  St.,  Brock¬ 
ton,  Mass. 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  III. 

American  Emblem  Co.,  Utica,  N.  Y. 

American  Radio  Hardware  Co.,  476  Broad¬ 
way,  New  York,  N.  Y. 

Bastian  Bros.  Co.,  1600  N.  Clinton  Ave., 
Rochester,  N.  Y. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Browning  Laboratories,  Inc.,  750  Main  St, 
Winchester,  Mass. 

Bud  Radio.  Inc.,  2118  E.  55th  St,  Cleve¬ 
land,  Ohio 

Continental-Diamond  Fibre  Co.,  13  Chapel 
St,  Newark,  Del. 

Coto-Coil  Co.,  71  Willard  Ave.,  Provi¬ 
dence,  R.  I. 

Crowe  Name  Plate  &  Mfg.  Co.,  3701 
Ravenswood  Ave..  Chicago,  Ill. 

Erie  Resistor  Corp.,  Erie,  Pa. 

Flock  Process  Corp.,  17  W.  31st  St,  New 
York.  N.  Y. 

Gemlolrt  Corp.,  79-10  Albion  Ave.,  Elm¬ 
hurst.  N.  Y. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge.  Mass. 

Grammes  &  Sons,  Inc.,  L.  F.,  366  Union 
St.,  Allentown.  Pa. 


Hunter  Pressed  Steel  Co.,  Landsdale,  Pa. 

Mallory  &  Co.,  P.  R,,  3029  K.  Wasliing- 
ton  St,  Indianapolis,  Ind. 

Meissner  Mfg.  Co.,  Mount  Carmel,  III. 

Millen  Mfg.  Co.,  James,  150  Exchange  St, 
Malden,  Mass. 

Miller  Co.,  J.  W.,  5917  S.  Main  St.  Los 
Angeles,  Cal. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

(See  Advertisement  Page  132) 

New  England  Radlocrafters,  1156  Com¬ 
monwealth  Ave.,  Brookline,  Mass. 

Parisian  Novelty  Co.,  3510  S.  Western 
Ave.,  Chicago,  Ill. 

Premier  Crystal  Laboratories,  Inc.,  56 
Park  Row,  New  York,  N.  Y. 

Rex  Rheostat  Co.,  37  W.  20th  St,  New 
York,  N.  Y. 

Sillcocks-Miller  Co.,  10  Parker  .\ve.,  W. 
South  Orange,  N.  J. 


Diathermy. 


DIATHERMY 


American  Systocope  Makers,  Inc.,  1241 
Lafayette  Ave.,  Bronx,  N.  Y. 

Battle  Creek  Equipment  Co.,  32  N.  Wash¬ 
ington  Ave.,  Battle  Creek,  Mich. 

Birtcher  Corp.,  5087  Huntington  Drive,  N., 
Los  Angeles,  CJal. 

Burdick  Corp.,  Milton,  Wis. 

de  Forest  I.,aboratorles,  Lee,  5106  Wil- 
shire  Blvd.,  Los  Angeles,  Cal. 

Elcco  High  Frequency  Corp.,  120  W.  20th 
St,  New  York,  N.  Y. 

Fischer  &  Co.,  H.  G.,  2323  Wabansia 
Ave.,  Chicago,  Ill. 

General  X-Ray  (jorp.,  2012  Jackson  Blvd., 
Chicago,  III. 

Hanovla  (Chemical  &  Mfg.  Co.,  N.  J.  R.  R. 
Ave.  &  Chestnut  St.,  Newark,  N.  J. 

Herz-Lasker  Corp.,  17  W.  60th  St,  New 
York,  N.  Y. 

High  Tension  Corn.,  IIS  W.  22d  St.,  New 
York,  N.  Y. 

Kelley-Koett  Mfg.  Co.,  Covington.  Ky. 

Lektra  I^aboratories,  Inc.,  30  E.  Tenth 
St.,  New  York,  N.  Y. 

Lepel  High  Frequency  I^aboratories,  Inc., 
39  W.  60th  St.,  New  York.  N.  Y. 

Majestic  Surgical  In.strument  Co.,  2608 
N.  Cicero  Ave.,  Chicago.  Ill. 

McIntosh  Electrical  Corp.,  223  N.  Cali¬ 
fornia  Ave.,  Chicago,  Ill. 

Mueller  &  Co.,  V.,  408  S.  Honore  St.,  Chi¬ 
cago,  Ill. 

Peerless  Laboratories.  Inc.,  115  E.  23d  St, 
New  York,  N.  Y. 

Rose  Mfg.  Co.,  E.  J.,  727  E.  Gage  Ave., 
Los  Angeles.  Cal. 

Sharp  &  Smith,  Hospital  Div.,  A.  S. 
Aloe  Co.,  1813  Olive  St,  St  Louis,  Mo. 


Discs. 


BLANK  RECORDING  DISCS 


Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  111. 

Allied  Recording  Products  Co.,  21-09  43d 
Ave.,  Long  island  City,  N.  Y. 

Arrow  Radio  Co.,  900  W.  Jackson  Blvd., 
(Zihlcago,  Ill. 

Audio  Devices,  Inc.,  1600  Broadway,  New 
York.  N.  Y. 

Carron  Mfg.  Co.,  415  S.  .\berdeen  St., 
Chicago,  Ill. 

Cook,  F.  L.,  606  Park  man  .\ve.,  Los 

Duotone  Co!,  799  Broadway,  New  York, 
N.  Y. 

Electrical  Industries  Mfg.  Co.,  Red  Bank, 
N.  J. 

Electrovox  Co.,  424  Madison  Ave.,  New 
York.  N.  Y. 

Emelold  Mfg.  Co.,  Arlington,  N.  J. 

Fairchild  Aviation  Corp.,  88-06  Van  Wyck 
Blvd.,  Jamaica,  N.  Y. 

Federal  Recorder  Co.,  Elkhart,  Ind. 

Galvin  Mfg.  Corp.,  4545  W.  August  Blvd., 
Chicago,  111. 

Gould-Moodv  Corp.,  396  Broadway,  New 
York,  N.  Y. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  III. 

Home  Recording  Co.,  9  E.  19th  St.,  New 
York,  N.  Y. 

Mirror  Record  Corp.,  58  W.  25th  St.,  New 
York,  N.  Y. 

Musicraft  Records,  Inc.,  242  W.  55th  St, 
New  York,  N.  Y. 

Music  Master  Mfg.  Co.,  508  .S.  Dearborn 
St,  Chicago,  Ill. 

Philco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Polnsettia,  inc.,  95  Cedar  Ave.,  Pitman, 
N.  J. 

Presto  Recording  Corp.,  242  W.  55th  St, 
New  York.  N.  Y. 

Radio  Sneclalties  Co.,  1956  S,  Figueroa 
St.,  Los  Angeles,  Cal. 

Radiotone,  Inc.,  7356  Melrose  Ave.,  Holly¬ 
wood,  Cal. 
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Rangertone,  Inc.,  201  Verona  Ave.,  New- 
Arlc  J 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Recordlsc  Corp.,  395  Broadway,  New  York, 
N.  Y. 

Rleber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles,  Cal. 

Sound  Apparatus  Co.,  150  W.  46th  St., 
New  York,  N.  Y. 

Sound  Devices  Co.,  160  El  116th  St.,  New 
York,  N.  Y. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St.,  New  York,  N.  Y. 

Stangard  Products  Co.,  4111  Fort  Ham¬ 
ilton  Pkwy.,  Brooklyn,  N.  Y. 

Talking  Devices  Co.,  4451  Irving  Park 
Rd.,  Chicago,  Ill. 

United  States  Record  Corp.,  1780  Broad¬ 
way,  New  York,  N.  Y. 

Warner  Co.,  J.  J.,  1244  Larkin  St.,  San 
Francisco,  Cni. 

Wilcox-Gay  Corp.,  Charlotte,  Mich. 


Equalizers. 


see  Filters,  Elqualizer 


Dividers. 


VOI.TAGE  DIVIDERS — see  Resistors 


Dynamotors. 


DYNAMOTORS,  GENEMOTORS.  ROTARY 
CONVERTERS 

Bodlne  Electric  Co.,  2262  W.  Ohio  St, 
Chicago,  Ill. 

t'lirter  Motor  Co.,  1608  N.  Milwiiiikee 
A«'e.,  Clilrugo,  111. 

(See  .Advertisement  I’age  114) 

Delco  Appliance  Dlv.,  General  Motors 
Sales  Corp.,  391  Lyell  Ave.,  Roches¬ 
ter,  N.  Y. 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

Diehl  Mfg.  Co.,  Trumbell  &  First  Sts., 
Elizabethport,  N.  J. 

Elclipse  Aviation  Div.  of  Bendix  Aviation 
Corp.,  Bendix,  N.  J. 

Kieor,  Inc.,  1060  W.  .Adams  St.,  Clilrago. 

111. 

(See  Aiivertlsenient  Page  l!i4) 

Electric  Specialty  Co.,  211  South  St., 
Stamford,  Conn. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Janette  Mfg.  Co.,  558  W.  Monroe  St., 
Chicago,  Ill. 

Kato  Engineering  Co.,  530  N.  FVont  St., 
Mankato,  Minn. 

Dnan  ft  Sons,  D.  W.,  792  Royalston  Ave., 
Minneapolis,  Minn. 

(See  Advertisement  Page  93) 

IMoneer  Gen-E-Motor  Corp.,  5849  Dickens 
Ave.,  Clilrago,  III. 

(See  All vertisement  I*age  117) 

RCA  Mfg.  Co.^  Camden,  N.  J. 


Electrocardiographs _ 

ELECTROCARDIOGRAPHS 

Beck-Lee  Corp.,  630  W.  .lackson  Blvd., 
Chicago,  III. 

Brush  Develoiiment  Co.,  3311  Perkins  Ave., 
Cleveland,  Ohio 

Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York.  N.  Y. 

Electro-Medical  Laboratory,  Inc.,  Hollis- 
ton.  Mass. 

General  Electric  X-Ray  Corp.,  2012  Jack- 
son  Blvd.,  Chicago,  Ill. 

Herz-I,asker  Corp.,  17  W.  60th  St.,  New 
York,  N.  Y. 

Mueller  &  Co.,  V.,  408  S.  Honore  St.,  Chi¬ 
cago,  111. 

Sanborn  Co.,  39  Osborn  St.,  Cainbrldge, 
Mass. 


Enamels. 


Equipment. 


INSULATING  ENAMELS 

(See  also  Varnish,  Insulating) 

Alden  Products  Co.,  716  Center  St.,  Brock¬ 
ton,  Mass. 

General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford,  Ill. 

Irvington  Varnish  ft  Insulator  Co.,  18 
Argyle  Terrace,  Irvington,  N,  J. 

(See  Advertisement  Page  98) 

Maas  ft  AValdstein  Co.,  438  Riverside  .Ave., 
Newark.  N.  J. 

(See  .Advertisement  Page  127) 

Roxalin  Flexible  Lacquer  Co.,  Elizabeth, 
N.  J. 

Schott  Co.,  Walter  L.,  5264  W.  Pico  Blvd., 
T  Onl 

stangard  Products  Co..  4111  Ft.  Hamilton 
Pkwy.,  Brooklyn,  N.  Y. 


DRAFTING  R(X)M  EQUIPMENT 

All-Steel-Ekiuip  Co.,  641  John  St.,  Aurora, 

111. 

Alteneder  Co.,  Theo.,  1217  Spring  Garden 
St.,  Philadelphia,  Pa. 

Arkwright  E^inishing  Co.,  Turks  Head 
Bldg.,  Providence,  R.  I. 

Brown  &  Sharpe  Mfg.  Co.,  235  Promenade 
St.,  Providence,  R.  I. 

Bruning  Co.,  Charles,  100  Reade  St.,  New 
York,  N.  Y. 

Callbron  Products,  Inc.,  West  Orange, 

N.  J. 

Cardinell  Corp.,  Montclair,  N.  J. 

Carter’s  Ink  Co.,  Kendall  Square,  Boston, 

Coxhead  Corp.,  Ralph  C.,  333  Sixth  Ave., 
New  York,  N.  Y. 

Dietzgen  Co.,  Elugene,  2425  Sheffield  Ave., 
Chicago,  Ill. 

Drafto  Co.,  Coohranton,  Pa. 

Dremel  Mfg.  Co.,  14th  &  Clark  Sts.,  Racine 
Wis. 

Emmert  Mfg.  Co.,  Waynesboro,  Pa. 

Eraser  Co.,  936  University  Block,  Syra¬ 
cuse,  N.  Y. 

Faber  Co.,  A.  W.,  Dickerson  &  Bittman 
Sts.,  Newark,  N.  J. 

E''aber  Pencil  Co.,  Eberhard,  37  Green-  . 
point  Ave.,  Brooklyn,  N.  Y. 

Gurley,  W.  &  L.  El,  Troy,  N.  Y. 

Hamilton  Mfg.  Co.,  Two  Rivers,  Wis. 

Higgins  Ink  Co.,  271  Ninth  St.,  Brooklyn, 
N.  Y. 

Holliston  Mills,  Inc.,  Norwood,  Mass. 

Hunt  &  Son  Co.,  C.  B.,  Salem,  Ohio 

KpiifTrl  ft-  EiHser  Co.,  803  Adams  St.,  Ho¬ 
boken,  N.  J. 

(See  .Advertisement  Page  3) 

Koh-I-Noor  Pencil  Co.,  373  Fourth  Ave., 
New  York.  N.  Y. 

Lyon  Metal  Products.  Inc.,  1933  Mont¬ 
gomery  St.,  Aurora,  Ill. 

Ozalid  Products  Div.,  General  Aniline  & 
E''ilm  Corp.,  25  Ansco  Rd.,  Johnson 
City,  N.  Y. 

Paragon-Revolute  Corp.,  77  South  Ave., 
Rochester,  N.  Y. 

Pease  Co.,  C.  F.,  2679  W.  Irving  Park  Rd., 
Chicago,  Ill. 

Phillips  Process  Co.,  192  Mill  St.,  Roch¬ 
ester,  N.  Y. 

Post  Co.,  Frederick,  3650  Avondale  Ave., 
Chicago,  Ill. 

Shaw  Blue  Print  Machine  Co.,  11  Camp¬ 
bell  St.,  Newark,  N.  J. 

Speidel  &  Co.,  Chas.  W..  112  N.  12th  St.. 
Philadelphia,  Pa. 

Stafford,  Inc.,  S.  S.,  607  Washington  St., 
New  York,  N.  Y. 

Starrett  Co.,  L.  S.,  165  Crescent  St.,  Athol, 
Mass. 

United  States  Blue  Print  Paper  Co.,  207 
S.  Wabash  Ave.,  Chicago,  Ill. 

Universal  Drafting  Machine  Co.,  1426  W. 
Third  St.,  Cleveland,  Ohio 

Weber  Co.,  F.,  1220  Buttonwood  St.,  Phil¬ 
adelphia,  Pa. 

White  Dental  Mfg.  Co.,  S.  S.,  10  El.  40th 
St.,  New  York,  N.  Y. 

Wickes  Bros.,  512  N.  Water  St.,  Saginaw, 
Mich. 

Williams,  Brown  ft  Earle,  Inc.,  918  Chest¬ 
nut  St,  Philadelphia,  Pa. 

Wood-Regan  Instrument  Co.,  Nutlev,  N.  J 

Wright,  Inc.,  L  G.,  5209  Euclid  Ave., 
Cleveland,  Ohio 

retmote:  control  e:oi  ii'.ment _ 

— see  CuntrolH,  Remote 


Escutcheons. 


ESCUTCHEONS 

Alden  Pro<lucts  Co.,  715  Center  St., 
Brockton,  Mass. 

American  Elmblem  Co.,  Utica,  N.  Y. 

Browning  Lalioratories,  Inc.,  750  Main  St., 
Winchester,  Mass. 

Bud  Radio.  Inc.,  2118  Fi  55th  St.,  Cleve¬ 
land,  Ohio 

Crowe  Name  Plate  &  Mfg.  Co.,  3701  Ra- 
venswood  Ave.,  Chicago,  Ill. 

Daven  Co.,  158  Summit  St.,  Newark,  N.  .1. 

Davies  Molding  Co.,  Harry,  1428  N.  Wells 
St.,  Chicago,  III. 

Elrie  Resistor  Corp.,  Elrie,  Pa. 

Gemloid  Corp.,  79-10  Albion  Ave.,  Elm¬ 
hurst.  N.  Y. 

Grammes  &  Sons,  Inc.,  L.  E".,  366  Union 
St.,  Allentown,  Pa. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Long  Island  (jity,  N.  Y. 

Liberty  Elngraving  &  Mfg.  Co..  2911  S. 

Central  Ave.,  Los  .Angeles,  Cal. 


Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

Millen  Mfg.  Co.,  James,  150  Exchange  St, 
Malden,  Mass. 

Syracuse  Ornamental  Co.,  Syracuse,  N.  Y. 


Exciters _ — — 

SPEAKER  FIELD  EXCITERS 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Communications  Corp.,  123  Lib¬ 
erty  St,  New  York,  N.  Y. 

Atlas  Sound  Corp.,  1451  39th  St,  Brook¬ 
lyn,  N.  Y. 

Bank’s  Mfg.  Co.,  6019  N.  Winthrop  Ave., 
Chicago,  Ill. 

De  Vry  Corp.,  1111  Armitage  Ave., 
Chicago,  Ill. 

Fulton  Radio  Corp.,  100  Sixth  Ave.,  New 
York,  N.  Y. 

Norwalk  Transformer  Corp.,  South  Nor- 
wAlk  Conn. 

Operadio  ’ Mfg.  Co.,  13th  &  Indiana  Sts., 
St.  Charles,  Ill. 

Philco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Racon  Electric  Co.,  52  El.  19th  St.,  New 
York,  N.  Y. 

Ray-Lab,  Inc.,  211  Railroad  Ave.,  Elmira, 
N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Skaggs  "Transformer  Co.,  5894  Broadway, 
Los  Angeles,  Cal. 


Faces. 


DIAL  FACES — see  Seales,  Dial 


Fibre. 


VULCANIZED  FIBRE 


Brandywine  Fibre  Products  Co.,  N.  Wal¬ 
nut  St.,  Wilmington,  Del. 
Continental-Diamond  E'ibre  Co.,  13  Cbapel 
St.,  Newark,  Del. 

(See  Advertisement  Pagw  11) 
Franklin  Flbre-Lamitex  Corp.,  12  th  & 
E'rench  Sts.,  Wilmington,  Del. 
Insulation  Mfg.  Corp.,  365  W.  Washing¬ 
ton  Blvd.,  Chicago,  Ill. 

Lincoln  Fibre  &  Specialty  Co.,  Newport. 
Del. 

National  Viilranized  Fibre  Co.,  Wilming- 
ton,  Del. 

(.See  Advertisement  Page  91) 

Penn  Fibre  &  Specialty  Co.,  2030  E.  West¬ 
moreland  St.,  Philadelphia,  Pa. 
Spaulding  Fibre  Co.,  310  WTieeler  St., 
Tonawanda,  N.  Y. 

Taylor  ETbre  Co.,  Norristown,  Pa. 

(See  .-Idvertisement  Page  144) 
Wilmington  Fibre  Specialty  Co.,  P.  O. 
Box  94  4,  Wilmington,  Del. 


Filters _ 

ELECTRIC  WAVE  SECTION  FILTERS 

Bliley  Electric  Co.,  Union  Station  Bldg., 
Elrle,  Pa. 

CIough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  111. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

United  Transformer  Corp.,  150  Varick  St., 
New  York,  N.  Y. 

EQUALIZER  FILTERS 

American  Transformer  Co.,  17S  Emmet 
St 

Amplifier  Co.  of  America,  17  W.  20th  St., 
New  York,  N.  Y. 

Audio  Devices,  Inc.,  1600  Broadway,  New 
York.  N.  Y. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Daven  Co.,  158  Summit  St.,  Newark,  N.  J, 

Fairchild  Aviation  Corp.,  88-06  Van  Wyck 
Blvd.,  Jamaica,  N.  Y. 

Sound  Apparatus  Co.,  150  W,  46th  St., 
New  York,  N.  Y. 

Thordarson  Electric  Mfg.  Co.,  500  W. 
Huron  St.,  Chicago,  Ill, 

United  Transformer  Corp.,  150  Varick  St., 
New  York,  N.  Y. 

RADIO  SET  FILTERS 

Aerovox  Corp.,  New  Bedford,  Mass. 

American  Communications  Corp.,  123  Lib¬ 
erty  St.,  New  York,  N.  Y. 

Atlas  Condenser  I’roducts  Co.,  548  West- 
che.^ter  Ave.,  New  York,  N.  Y. 

Brach  Mfg.  Corp.,  L.  S.,  55  Dickerson  St., 
Newark,  N.  J. 
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Filters. 


RADIO  SET  FILTERS  (contintwd) 


Consolidated  Wire  &  Associated  Corpa, 
Peoria  &  Harrison  Sts.,  Chicago,  Hi. 

Continental  Carbon,  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio 

Cornell'Dubilier  Electric  Corn.,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield.  N.  J. 

Deutschmann  Corp.,  Tobe,  Canton,  Mass. 

Electro  Products  Laboratories,  549  W. 
Randolph  St..  Chicago,  111. 

Perris  Instrument  Corp.,  Boonton,  N.  J. 

General  Winding  Co.,  254  W.  Slat  St, 
New  York,  N.  T. 

Girard-Hopkins,  1437  23d  Ave.,  Oakland, 
Cal. 

Halldorson  Co.,  4500  Ravenswood  Ave., 
Chicago,  HI. 

Insuline  Corp.  of  America,  80-80  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago,  HL 

Meissner  Mfg.  Co.,  Mt.  Carmel,  Ill. 

Miller  Co.,  J.  W.,  5917  S.  Main  St.  Los 
Angeles,  Cal. 

New  York  Transformer  Co.,  480  Lexing¬ 
ton  Ave.,  New  York,  N.  Y. 

Phllco  Radio  &  Television  Corp.,  Tioga  A 
C  Sts.,  Philadelphia,  Pa. 

Philmore  Mfg.  Co.,  118  University  PI., 
New  York,  N.  Y. 

Potter  Co.,  1950  Sheridan  Rd.,  North 
Chicago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Solar  Mfg.  Corp.,  586  Ave.  A.,  Bayonne, 
N.  J. 

Sprague  Specialties  Co.,  189  Beaver  St, 
North  Adams,  Mass. 

Stangard  Products  Co.,  4111  Fort  Ham¬ 
ilton  Pkw>'.,  Brooklyn,  N.  Y. 

Technical  Appliance  Corp.,  17  E.  16th  St, 
New  York,  N.  Y. 

Tefft  Radio  Co.,  Plymouth,  Mich. 

Wehher  Co.,  Earl,  4358  W.  Roosevelt  Rd., 
Chicago,  Ill. 

Whi.sk  I^ahoratorles,  145  W.  45th  St,  New 
York,  N.  Y. 


Finishes. 


1941-1942  BUYERS'  CUIDE  lor  till 


LACQUER  nNISHES 

Alrose  Chemical  Co.,  Providence,  R.  I. 

Apollo  Metal  Works  Co.,  6601  S.  Oak 
Park  Ave.,  Chicago,  Ill. 

Arco  Co.,  7301  Bessemer  Ave.,  Cleveland, 
Ohio 

Ault  &  Wlborg  Corp.,  75  Varlck  St,  New 
York,  N.  Y. 

Bakellte  Corp.,  30  E.  4 2d  St..  New  York, 
N.  Y. 

Berry  Bros.,  Inc.,  211  Leih  St,  Detroit, 
Mich. 

Day  &  Co.,  James  B.,  1872  Clyboum 
Ave.,  Chicago,  Ill. 

dll  Pont  de  Nemours  &  Co.,  E.  I.,  626 
Schuyler  Ave.,  Arlington,  N.  J. 

Dure*  Plastics  &  Chemicals,  Inc.,  Walck 
Road.  North  Tonawanda,  N.  Y. 

Egyptian  Lacquer  Mfg.  Co.,  1270  Sixth 
Ave.,  New  York,  N.  Y. 

Ferro  Enamel  Corp.,  4160  E.  66th  St, 
Cleveland,  Ohio 

Franklin  Paint  &  Varnish  Co.,  Benjamin, 
4820  Langdon  St,  Philadelphia,  Pa. 

General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford,  Ill. 

Glidden  Co..  11100  Glidden  Ave.,  Cleve¬ 
land,  Ohio 

Haynes  Laboratories,  Inc.,  C.  W.,  Spring- 
field,  Mass. 

Hilo  Varnish  Corp.,  42  Stewart  Ave., 
Brooklyn,  N.  Y. 

.Tones-Dabney  Co.,  Smith  &  Probaok  Sts., 
Louisville,  Ky. 

Kay  &  Ess  Co.,  Leo  &  Kiser  Sts.,  Dayton, 
Ohio 

I,arkin  Co.,  680  Seneca  St,  Buffalo,  N.  Y. 

Lilly  Varnish  Co.,  670  S.  California  St, 
Indianapolis,  Ind. 

I.owe  Brothers  Co.,  436  E.  Third  St, 
Dayton,  Ohio 

Maas  ft  Waldsteia  Co.,  488  Kiverside 
Ave,.  Newark,  N.  J. 

(See  Advertisemeat  Page  127) 

Makalot  Corp.,  262  Washington  St,  Bos¬ 
ton,  Mass. 

Masiiry  &  Son,  John  W.,  60  Jay  St, 
Brooklyn,  N.  Y. 

Monsanto  Chemical  Co.,  Plastics  Dlv., 
Springfield,  Mass. 

Murphy  Varnish  Co.,  224  McWhorter  St, 
Newark,  N.  J. 

New  England  Itadlocrafters,  1156  Com¬ 
monwealth  Ave.,  Brookline,  Masa 

New  Wrinkle,  Inc.,  Mutual  Home  Bldg., 
Dayton,  Ohio 

Pierce  &  Stevens,  Inc.,  .Swing  St,  Buf¬ 
falo,  N.  Y. 

Pittsburgh  Plate  Qla.ss  Co.,  Grant  Bldg., 
Pittsburgh.  Pa. 

Plaskon  Co..  2112  Sylvan  Ave.,  Toledo, 
Ohio 


Pratt  &  Lambert  Inc.,  92  Tonawanda  St, 
Buffalo.  N.  Y. 

Roxalin  Flexible  Lacquer  Co.,  802  Mag¬ 
nolia  Ave.,  Elizabeth,  N.  J. 

Sherwin-Williams  Co.,  101  Prospect  Ave., 
N.  W.,  Clevelanii,  Ohio. 

Stanley  Chemical  Co.,  East  Berlin,  Conn. 

Walker  Co.,  H.  V.,  714  Division  St.  Eliza¬ 
beth.  N.  J. 

Watson-Standard  Co.,  225  Galveston  St, 
Pittsburgh,  Pa, 

Zapon  Dlv.,  Atlas  Powder  Co.,  Ludlow 
St,  Stamford,  Conn. 


F  orks _ 

ELECTRICALLY  DRIVEN  TUNING  FORKS 

American  Instrument  Co.,  8010  Georgia 
Ave.,  Silver  Spring,  Md. 

Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago,  Ill. 

Chicago  Apparatus  Co.,  1735  N.  Ashland 
Ave.,  Chicago,  Ill. 

EUectric  Tachometer  Corp.,  1354  Spring 
Garden  St,  Philadelphia,  Pa. 

Engineering  Laboratories,  Inc.,  624  E. 
Fourth  St,  Tulsa,  Okla. 

Gaertner  Scientific  Corp.,  1201  Wright- 
wood  Ave.,  Chicago,  Ill. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Welch  Mfg.  Co.,  W.  M..  1515  Sedgwick  St. 
Chicago,  Ill. 


Forms. 


con.  FORMS 


Alden  Products  Co.,  715  Center  St,  Brock¬ 
ton,  Mass. 

American  Lava  Corp.,  Kruesi  Bldg.,  Chat¬ 
tanooga,  Tenn. 

American  Phenolic  Corp.,  1250  Van 
Buren  St,  Chicago,  HI. 

D-X  Radio  Products  Co.,  1675  Milwaukee 
Ave.,  Chicago,  Ill. 

Brie  Resistor  Corp.,  640  W.  12th  St, 
Erie,  Pa. 

Fast  ft  Co.,  John  E.,  3101  N.  Pulaski 
Ave.,  Chicago,  Ill. 

General  Ceramics  Co.,  30  Rockefeller 
Plaza,  New  York,  N.  Y. 

General  Mfg.  Co.,  1255  S.  Michigan  Ave., 
Chicago,  HL 

General  Winding  Co.,  254  W.  3l8t  St, 
New  York,  N.  Y. 

Guthman  ft  Co.,  E  I.,  400  S.  Peoria  St, 
Chicago,  Ill. 

Hammarlund  Mfg.  Co.,  424  W.  33d  St, 
New  York,  N.  Y. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Isolantite,  Inc.,  343  Cortlandt  St,  Belle¬ 
ville.  N.  J. 

Millen  Mfg.  Co.,  James,  160  Exchange 
St,  Malden,  Mass. 

National  Co.,  61  Sherman  St,  Malden, 
Mass. 

New  England  Radlocrafters,  1166  Com¬ 
monwealth  Ave.,  Brookline,  Mass. 

Paramount  Paper  Tube  Co.,  801  Glasgow 
Ave.,  Fort  Wayne,  Ind. 

Precision  Paper  Tube  Co.,  2033  W.  Char¬ 
leston  St,  Chicago,  Ill. 

Synthane  Corp.,  Highland  Ave.,  Oaks,  Pa. 

Zlerlck  Mfg.  Corp.,  385  Gerard  Ave.,  New 
York.  N.  Y. 


Fuses. 


INSTRUMENT  FUSES 


Bussmann  Mfg.  Co.,  University  at  Jef¬ 
ferson,  St  Louis,  Mo. 
Chase-Shawmut  Co.,  Newburyport,  Mass. 
Llttelfuse,  Inc.,  4767  Ravenswood  Ave., 
Chicago,  Ill. 

Meter  Devices  Co.,  1001  Prospect  Ave., 
S.W..  Canton.  Ohio 


Galvanometers. 


GALVANOMETERS 

Brown  Instrument  Co.,  4428  Wayne  Ave., 
Philadelphia,  Pa. 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 
Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago,  HI. 

Chicago  Apparatus  Co.,  1735  N.  Ashland 
Ave.,  Chicago,  Ill. 

De  Jur-Amsco  Corp.,  Shelton,  Conn. 


Engineering  Laboratories,  Inc.,  624  E 
Fourth  St.,  Tulsa,  Okla. 

General  Electric  Co.,  Schenectady,  N.  Y. 

G-M  Laboratories,  inc.,  4326  N.  Knox 
Ave.,  Chicago,  Ill. 

Heiland  Research  Corp.,  Club  Bldg.,  Den¬ 
ver,  Col. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio. 

J-B-T  Instruments,  Inc.,  441  Chapel  St, 
New  Haven,  Conn. 

Leeds  ft  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Measurements  Corp.,  Boonton,  N.  J. 

National  Technical  Laboratories,  820 
Mission  St,  Pasadena,  Cal. 

Rawson  Electrical  Instrument  Co.,  102 
Potter  St,  Cambridge,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Rubicon  Co.,  29  N.  Sixth  St,  Philadelphia, 
Pa. 

Ruska  &  Co.,  Walter,  2332  Bellalre  Blvd., 
Houston,  Texas 

Sensitive  Research  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  York,  N.  Y. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Simpson  Electric  Co.,  5218  W.  Kinzie  St, 
Chicago,  Ill. 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  ft  Nostrand 
Aves.,  Brooklyn,  N.  Y. 

Thwing-Albert  Instrument  Co.,  3395  I.an- 
caster  Ave.,  Philadelphia,  Pa. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Welch  Mfg.  Co.,  W,  M.,  1515  Sedgwick 
St,  Chicago,  HI. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark,  N.  J. 

Wheelco  Instruments  Co.,  2001  S.  Halsted 
St.,  Chicago,  HI. 


Generators. 


SIGNAL  GENERATORS 

.\ndrew,  Victor  J.,  6429  S.  I.avergne  Ave., 
Chicago,  Ill. 

Bendix  Marine  Products  Dlv.,  Bendlx 
Aviation  Corp^  754  Lexington  Ave., 
Brooklyn,  N.  Y. 

Boonton  Radio  Corp.,  Boonton,  N.  J, 

(See  Advertisement  Page  147) 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  111. 

Ferris  Instrument  Corp.,  Boonton.  N.  J. 

(See  Aflvertisement  Page  144) 

(leneral  Radio  Co.,  39  State  8t.,  Cam¬ 
bridge,  Mass. 

(See  .Advertisement  Page  16) 

Hewlett-I’ackard  Co.,  481  Page  Mill  Rd., 
Palo  Alto,  Cal. 

Measurements  Corp.,  Boonton,  N.  J. 

(See  Advertisement  Page  ISS) 

Million  Radio  &  Television,  1617  N.  Damen 
Ave.,  Chicago,  III. 

Monarch  Mfg.  Co.,  3341  Belmont  Ave., 
Chicago,  III. 

(See  Advertisement  Page  160) 

Precision  Apparatus  Co.,  647  Kent  Ave., 
Brooklyn,  N.  Y. 

Radex  Corn.,  1733  Milwaukee  Ave.,  Chi¬ 
cago,  Ill. 

Radio  City  Products  Co.,  88  Park  PL,  New 
York.  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Simpson  Electric  Co.,  5216  W.  Kinzie  St. 
Chicago,  Ill. 

Telvlso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

Triplet  ElectrieiU  Instrn.  Co.,  286  Harmon 
Rd..  Bluffton,  Ohio 

(See  .Advertisement  Page  131) 

Triumph  Mfg.  Co.,  4017  W.  Lake  St., 
Chicago,  Ill. 

United  Clnephone  Co.,  Torrlngton,  Conn. 

Webber  Co.,  Earl,  4358  W.  Roosevelt 
Rd.,  Chicago,  Ill. 


SQUARE  WAVE  GENERATORS 

General  Electric  Co.,  Schenectady,  N.  Y. 
General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Hewlett-Packard  Co.,  481  Page  Mill  Rd., 
Palo  Alto,  Cal. 

Measurements  Corp.,  Boonton,  N.  J. 


Geophones. 


GEOPHONES 

Geophysical  Instrument  Co.,  1315  Half 
SC,  S.  E.,  Washington,  D.  C. 

Globe  Phone  Mfg.  Corp.,  Reading,  Mass. 
Heiland  Research  Corp.,  Club  Bldg.,  Den¬ 
ver,  Col. 

Ruska  ft  Co.,  Walter,  2332  Bellalre  Blvd., 
Houston,  Texas 
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tilt' ELECTRONIC  and  ALLIED  IMUSTRIES 


Graphite . 


COLLOIDAL  GRAPHITE 

Achrson  Colloiflii  Corp.,  Port  Huron,  MIeh. 

(S«e  AdvertiNement  PaK«  123) 
Asbury  Graphite  Mills,  Asbury,  N.  J. 
Grafo  Colloids  Corp.,  Sharon,  Pa. 
Superior  Flake  Graphite  Co.,  First  Na¬ 
tional  Bank  Bldg.,  Chicago,  III. 


Harnesses. 


WIRE  HARNESSES 

Alden  Products  Co.,  715  Center  St.,  Brock¬ 
ton,  Mass. 

Alpha  Wire  Corp.,  50  Howard  St.,  New 
York,  N,  Y. 

Belden  Mfg.  Co.,  4647  W.  Van  Buren  St., 
Chicago,  111. 

Eby,  Inc.,  Hugh  H.,  4700  Stenton  Ave., 
Philadelphia,  Pa. 

General  Cable  Corp.,  420  I.,exington  Ave., 
New  York,  N.  Y. 

Mallory  &  Co.,  P.  R.,  3029  E.  Wa-shington 
St,  Indianapolis,  Ind. 

R.  B.  M.  Mfg.  Co.,  Div.  Essex  Wire  Corp., 
Logansport,  Ind. 

Rupp’s  As.sembling  A  Mfg.  Works,  2341 
N.  Seminary  Ave.,  Chicago,  III. 

Sherron  Metallic  Corp.,  1201  Flunliing 
Ave.,  RronkI.vn,  N,  Y. 

(See  .AdvertlHcment  Page  124) 


Headphones. 


CRYSTAL  HEADPHONES 

Itrusli  Hevelopment  Co,,  3311  Perkini 
.\ve.,  Cleveland,  Ohio 

(See  .Advertisement  Page  3A) 

Connecticut  Telephone  &  Electric  Co.,  70 
Britannia  St.,  Meriden,  Conn. 

Telex  Products  Co.,  1645  Hennepin  Ave., 
Milwaukee,  Wis. 

Universal  Microphone  Co.,  Centinela  at 
Warren  L,ane,  Inglewood,  Cal. 

DYNAMIC  HEADPHONES 

Carrier  Microphone  Co.,  439  S.  La  Itrea 
Ave.,  Inglewood.  Cal. 

Universal  Microphone  Co.,  Centinela  at 
Warren  Lane.  Inglewoo<l,  Cal. 

MAGNETIC  HEADPHONES 

Allied  Raido  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  III. 

Cannon  Co.,  C.  F.,  Springwater,  X.  Y. 

Carron  Mfg.  Co.,  415  S.  Aberdeen  St., 
Chicago,  Ill. 

Chicago  Telephone  Supply  Co.,  1142  W. 
Beardsley  .Ave.,  Elkhart,  Ind. 

Connecticut  Telephone  &  Electric  Co.,  70 
Britannia  St,  Meriden,  Conn. 

Electrical  Industries  Mfg.  Co.,  Red  Bank, 
N.  J. 

General  Electric  Co.,  Plastics  Dept,  1 
Plastic.s  Ave.,  Pittsfield,  Mass. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Ix>ng  Island  City,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago,  Ill. 

Philco  Radio  &  Television  Corp.,  Tioga  A 
C  Sts.,  Philadelphia,  Pa. 

Philmore  Mfg.  Co.,  113  ITnlversltv  Pi., 
New  York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  .X.  .1. 

Trimm  Radio  Mfg.  Co.,  1770  W.  Berteau 
Ave.,  Chicago,  111. 

Universal  Microphone  Co..  Centinela  at 
Warren  Lane.  Inglewood,  Cal. 


Heads. 


CUTTING  HEADS 


Speak-O-Phone  Recording  &  E(|uipment 
Co.,  23  W.  60th  St,  New  York.  N.  Y. 
Talking  Devices  Co.,  4451  W.  Irving  Park 
Rd.,  Chicago,  Ill. 

Universal  Microphone  Co.,  Centinela  at 
Warren  LAne,  Inglew(K>d,  Cal. 
Warner  Co.,  J.  J.,  1244  Larkin  St.,  San 
Francisco,  Cal. 

Webster  Electric  Co.,  He  Koven  Ave.  A 
Clark  8t.,  Raelne,  WMs. 

(See  Advertisement  Page  SO) 

Wilcox  Electric  Co.,  40th  &  State  Line, 
Kansas  CHy,  Mo. 

RECOKHIXG  IlF.AItS - see  Heads, 

Cutting 


Holders. 


Astatic  Microphone  Ijaboratories,  Inc..  830 
Market  St.,  Young.stown,  Ohio 
-Audak  Co.,  500  Fifth  Ave.,  New  York. 
N.  Y. 

■trash  Development  Co..  3311  Perkins 
Ave.,  f'leveland,  Ohio 
(See  .Advertisement  page  86) 
Electrical  Industries  Mfg.  (’o..  Red  Bank. 
N.  J. 

Fairchild  Aviation  Corp..  88-06  Van  Wyck 
Blvd.,  Jamaica,  N.  Y. 

Meek  Industries,  John,  1313  W.  Ran¬ 
dolph  St.,  Chicago,  Ill. 

Mellaphone  Corp.,  65  Atlantic  Ave., 
Rochester,  N.  Y. 

Presto  Recording  (?orp.,  242  W.  5.5th  St.. 
New  York,  N.  Y. 

Proctor  Co.,  B.  .A.,  230  Park  Ave.,  New 
York,  N.  Y. 

Radiotone,  Inc.,  7356  Melrose  .Vve.,  Hollv- 
wood.  Cal. 

RCA  Mfg.  Co.,  Camden,  N.  .1. 

Sound  Apparatus  Co.,  150  W.  46th  St., 
New  York,  X.  Y. 


CRYMT.AI.,  HOIA1ER8 - see  Crystals 


Horns _ _ 

SPEAKER  PROIECTOR  HORNS 

-American  Communications  Corp.,  123 
Liberty  St.,  New  York,  N.  Y. 

-Art  Specialty  Co.,  1115  N.  Franklin  St., 
Chicago,  III. 

.\tlas  Sound  Corp.,  1451  39th  St.,  Brook¬ 
lyn,  N,  Y, 

(See  Advertisement  Page  151) 
Castlewood  Mfg.  Co.,  12th  &  Burnett. 
Louisville,  Ky. 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

I'rwood  Sound  Equipment  Co.,  223  W. 

Erie  St.,  Chicago,  III. 

Graybar  Electric  Co..  Lexington  -Ave.  at 
43d  St.,  New  York,  X.  Y.  (S<ile  Dis¬ 
tributors  for  W'estern  Electric  C<*., 
New  York.  X.  Y.) 

Hawley  Products  Co.,  201  N,  First  Ave., 
St.  Charles.  Ill. 

•lensen  Radio  Mfg.  Co..  6601  S.  Laramie 
.Ave..  Chicago.  III. 

(See  .Advertisement  Page  77) 
Lifetime  Corp.,  1825  -Adams  St.,  Toledo, 
Ohio 

Meek  Industries,  John,  1313  W.  Randolph 
St.,  Chicago,  Ill. 

Million  Radio  &  Television  I.«aboratories, 
167  N.  Damen  St..  Chicago.  Ill. 
Operadio  Mfg.  Co.,  I3th  &  Indiana  Sts., 
St.  Charles,  Ill. 

Oxford-Tartak  Radio  Corp.,  915  W.  Van 
Buren  St.,  Chicago,  111. 

Racon  Electric  Co.,  52  E.  19th  St..  New 
York,  N.  Y. 

RCA  Mfg.  Co.,  Camden.  N.  J. 

Rowe  Industries,  3120  Monroe  St.,  Toledo, 
Ohio 

Sherron  Metallic  Corp..  1201  Flushing 
Ave.,  Brooklyn,  X.  Y. 
Stromberg-Carlson  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  X.  Y. 
University  Laboratories,  196  Chrystie  St., 
New  York,  X.  Y. 

Vibraioc  Mfg.  Co.,  1273  Mission  St.,  San 
Francisco,  Cal. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

Wright-Decoster,  Inc.,  2233  University 
-Ave.,  St.  Paul,  Minn. 


Indicators. 


CONDENSER  LEAKAGE  INDICATORS 

Clough-Brengle  Co.,  5501  Broadway, 
Chicago.  Ill. 

Cornell-Dubilier  Electric  Corp.,  1000 
Hamilton  Blvd.,  South  Plainfield. 
N.  J. 

Deutschmann  Corp.,  Tobe,  Canton.  Mass. 
Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 
Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City,  X.  J. 

Jackson  Electrical  Instrument  Co.,  129 
Wayne  Ave.,  Dayton.  Ohio 
Leeds  &  Xorthrup  Co..  4970  Stenton  .Ave., 
Philadelphia.  Pa. 

Potter  Co.,  1950  Sheridan  Rd.,  North 
Chicago.  Ill. 

Rawson  Ele<!trical  Instrument  Co.,  102 
I’otter  St.,  Cambridge,  Mass. 

Triumph  Mfg.  Co.,  4017  W.  I.,ake  St., 
Chicago,  Ill. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

NEON  INDICATORS 

-Associated  Research,  Inc,,  431  S-  Dear¬ 
born  St.,  Chicago,  III. 

Fleron  &  Son,  Inc.,  M.  M.,  113  X.  Broad 
St.,  Trenton,  X.  J. 

Llttelfu.se,  Inc.,  4757  Ravenswood  Ave., 
Chicago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

OUTPUT  INDICATORS — see  Meters, 

Output 


POSITION  INDICATORS 

Automatic  Temperature  Control  Co.,  33  E. 
Logan  St.,  Philadelphia,  Pa. 

Bailey  Meter  Co.,  1050  Ivanhoe  Rd.. 
Cleveland,  Ohio 

Bendix  Marine  Products  Div.,  Bendix 
Aviation  Corp.,  754  Lexington  Ave., 
Brooklyn,  N.  Y. 

Boston  Auto  Gage  Co.,  70  West  St.,  Pitts¬ 
field,  Mass. 

Electric  Indicator  Corp.,  21  Parket  Ave., 
Stamford,  Conn. 

Electric  Si)eed  Indicator  Co.,  16313  La- 
verne  Ave.,  I-akewood,  Ohio 

Electric  Tachometer  Corp..  1354  Spring 
(Jarden  SL,  Philadelphia,  Pa. 

Foxhoro  Co.,  Neponset  Ave.,  Foxboro. 
Mass. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Pioneer  In.strument  Div.  of  Bendix  Avia¬ 
tion  Corp.,  Bendix,  N.  J. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale.  Pa. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh.  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  X.  J. 

POWER  LEVEL  INDICATORS 

Clough-Brengle  Co.,  501  Broadway,  Chi¬ 
cago,  Ill. 

General  Electric  Co.,  Schenectady,  N.  Y. 

CIenei*al  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Ma.ss. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland.  Ohio 

Shallcro.ss  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Westinghousie  Electric  &  Mfg.  Co.,  East 
Pittsburgh.  Pa. 

Weston  Electrical  In.strument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  .1. 

PRESSURE  INDICATORS 

Brush  Development  Co.,  3311  Perkins 
.\ve.,  Cleveland,  Ohio 

Commercial  Engineering  Laboratories, 
4612  Woodward  Ave.,  Detroit,  Mich. 

General  Electric  Co.,  Schenectady,  X.  Y. 

Kurman  Electric  Co.,  241  Lafayette  St., 
New  York,  X.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Rubicon  Co.,  29  X.  Sixth  St.,  Philadelphia. 
Pa. 

SMOKE  DENSITY  INDICATORS  and 
RECORDERS 

A.ssociated  Research,  Inc.,  431  S.  Dearborn 
St.,  C'hlcago,  Ill. 

Bailey  Meter  Co.,  1050  Ivanhoe  Rd., 
t-'leveland,  Ohio 

Bristol  Co.,  Waterbury,  Conn. 

Electronic  Laboratory,  306  S.  Edinburgh 
Ave.,  Los  Angeles.  Cal. 

Ess  Instrument  Co.,  30  Irving  PI.,  New 
York.  N.  Y. 

General  Electric  Co.,  Schentn-tady,  X.  Y. 

General  Television  Corp.,  70  Brookline 
-Ave.,  Boston,  Mass. 

Leeds  &  Xorthrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Lumenite  Electric  Co.,  Old  Colony  Bldg., 
Chicago,  Ill. 

Luxtrol  Co.,  54  W,  2l8t  St.,  New  York. 
X  Y. 

McNeil  Engineering  Equipment  Co.,  T. 
W.,  4057  W.  Van  Buren  St.,  Chicago, 
111. 

Photobell  Corp.,  123  Liberty  St.,  New 
York.  X.  Y. 

Photo.switch.  Inc.,  21  Chestnut  St.,  Cam¬ 
bridge.  Mass. 

Preferred  Utilities  Mfg.  Corp.,  31  W.  60th 
St.,  New  York.  X.  Y. 

Rehtron  Corp.,  2159  Magnolia  .Ave.,  Chi¬ 
cago.  Ill. 

T''nlted  Cinephone  Corp.,  Torrlngton,  Conn. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  X.  J. 

VOLUME  INDICATORS 

Cinema  Engineering  Co.,  1508  W.  A'er- 
dugo  Ave.,  Burbank.  Cal. 

Daven  Co.,  158  Summit  St.,  Newark,  X.  J. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

We.ston  Electrical  Instrument  Corp.,  614 
Frelinghuy.sen  .Ave.,  Xew.ark.  X.  .1. 


Instruments _ 

AUTOMOTIVE  SERVICE  INSTRUMENTS 

Bacharach  Industrial  Instrument  Co., 
7000  Bennett  St.,  Pittsburgh,  Pa. 
Bear  -Mfg.  Co.,  Rock  Island.  111. 
Bnrton-Rogers  Co.,  857  Boylston  St., 
Boston,  Mass.  (Sole  Distributors  for 
Hoyt  Electrical  Instrument  Works. 
Boston.  Mass.) 
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Instruments^ _ 

AUTOMOTIVE  SERVICE  INSTRUMENTS 
(continusd) 

Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 

Clough-Brengle  Co.,  6501  Broadway,  Chi¬ 
cago,  Ill. 

Engelhard,  Inc.,  Charles,  90  Chestnut  St., 
J* 

Hays  Corn.,’  925  Eighth  Ave.,  Michigan 
City,  Ind. 

Hlckok  EHectrical  Instrument  Co.,  10614 
Dupont  Ave.,  Cleveland.  Ohio 

Hoyt  Electrical  Instrument  Works — see 
Burton  Rogers  Co. 

Potter  Co.,  1950  Sheridan  Rd.,  North 
Chicago,  Ill. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 


GEOPHYSICAL  INSTRUMENTS 

American  Instrument  Co.,  8010  Georgia 
Ave.,  Silver  Spring,  Md. 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 

Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  New  York,  N.  Y. 

Engineering  Laboratories,  Inc.,  624  E. 
Fourth  St.,  Tulsa,  Okia. 

Geophysical  Instrument  Co.,  1315  Half 
St.,  S.E.,  Washington,  D.  C. 

Heiland  Research  Corp.,  Club  Bldg., 
Denver,  Col. 

Mico  Instrument  Co.,  10  Arrow  St.,  Cam¬ 
bridge,  Mass. 

Miller  Corp.,  Wm.,  362  W.  Colorado  St., 
Pasadena,  Cal. 

Ruska  &  Co.,  Walter,  2332  Bellaire  Blvd., 
Houston,  Texas 

Sensitive  Research  Instrument  Corp.,  4545 
Bronx  Bivd.,  New  York,  N.  Y. 

Tech  Laboratories,  7  Lincoln  St.,  Jersey 
City,  N.  J. 


Insulation _ 

ACOUSTICAL  INSULATION — see 

Insulation,  Sound 

CERAMIC  INSULATION 

Akron  Porcelain  Co.,  Cory  Ave.  &  Belt 
Line,  Akron,  Ohio 

American  Lava  Corp.,  Kruesi  Itldg.,  Chat¬ 
tanooga,  Tenn. 

(See  Advertisement  Page  27) 

Ceramic  Specialties  Co.,  East  Liverpool. 
Ohio 

Colonial  Insulator  Co.,  931  Grant  St., 
Akron,  Ohio 

Cook  Ceramic  Mfg.  Co.,  Prospect  St.  &  P. 
R.  R.,  Trenton,  N.  J. 

General  Ceramics  Co.,  30  Rockefeller 
Plaza,  New  York.  N.  Y. 

(See  Advertisement  Page  97) 

General  Porcelain  Co.,  951  Pennsylvania 
Ave.,  Trenton,  N.  J. 

Hartford  Faience  Co.,  175  Bartholomew 
Ave.,  Hartford.  Conn 

Illinois  Electric  Porcelain  Co.,  Macomb, 
Ill. 

Imperial  Porcelain  Works,  Inc.,  Mulberry 
St.  &  New  York  Ave.,  Trenton,  N.  J. 

Isolantite,  Inc.,  343  Cortlandt  St.,  Belle¬ 
ville,  N.  J. 

Knox  Porcelain  Corp.,  200  Mynderse  Ave., 
Knoxville,  Tenn. 

I.,app  In.sulator  Co.,  32  Gilbert  St.,  Le  Roy, 
N.  Y. 

Locke  Insulator  Corp.,  S.  Charle.s  &  Crom¬ 
well  Sts.,  Baltimore,  Md. 

McDanel  Refractory  Porce’ain  Co.,  Beaver 
Falls,  Pa. 

Metsch  Refractories  Co.,  ICast  Liverpool, 
Ohio 

Mycalex  Corp.  of  America,  7  E.  42d  St., 
New  York,  N.  Y. 

Parker,  J.  H.,  27  Park  I’l.,  New  York, 
N.  Y. 

Porcelain  Insulator  Corp.,  123  E.  Main 
St.,  Lima,  N.  Y. 

Porcelain  Products,  Inc.,  Parkersburg, 
W.  Va. 

Porcelier  Mfg.  Co.,  Greensburg,  Pa. 

Saxonburg  Potteries,  Saxonburg,  Pa. 

Shailcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Square  D  Co.,  6060  Rivard  St.,  Detroit, 
Mich. 

Star  Porcelain  Co.,  61  Muirhead  Ave., 
Trenton,  N.  J. 

Thomas  &  Sons  Co.,  R.,  E.  Washington 
Sk,  Lisbon,  Ohio 

Union  Electrical  Porcelain  Works,  Inc., 
Van  Ave.,  Trenton,  N.  J. 

Universal  Cla.v  Products  Co.,  1505  E. 
First  St.,  Sandusky,  Ohio 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


GLASS  INSULATION 

Bentley,  Harris  Mfg.  Co.,  Conshohocken, 
Pa. 

Corning  Glass  Works,  Corning,  N.  Y. 

(See  Advertisement  Page  22) 

Hope  W'ebbing  Co.,  Providence,  R.  I. 

New  Jersey  Wood  Finishing  Co.,  Electri¬ 
cal  Insulation  Dept.,  Woodbridge, 
N.  J. 

Owens-Corning  Fiberglas  Corp.,  Nicholas 
Bldg.,  Toledo,  Ohio 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

PAPER  INSULATION 

Acme  Wire  Co.,  1265  Dixweli  Ave.,  New 
Haven,  Conn. 

Brandywine  Fibre  Products  Co.,  N.  Wal¬ 
nut  St.,  Wilmington,  Del. 

Case  Bros.,  Highland  Park,  Conn. 
Continental-Diamond  Fibre  Co.,  13  Chapel 

Cottrell'  Paper  (jo.,  19  Purchase  St.,  Fall 
River,  Mass. 

General  Electric  Co.,  Appliance  and  Mer¬ 
chandise  Dept.,  Bridget)ort,  Conn. 
Hartford  City  Paper  Co.,  Hartford  City, 
Ind. 

Insulation  Mfg.  Corp.,  665  W.  Washington 
Blvd.,  Chicago,  III. 

Irvington  Varnish  &  Insulator  Co.,  10 
Argyle  Terrace,  Irvington,  N.  J. 
Lincoln  Fibre  &  Specialty  Co.,  Newport, 
Del. 

Manning  Paper  Co.,  John  A.,  Troy,  N.  Y. 
Mica  Insulator  Co.,  200  Varick  St.,  Ntw 
York,  N.  Y. 

National  Vulcanized  Fibre  Co.,  ‘Wilming¬ 
ton,  Del. 

New  Jersey  Wood  Finishing  Co.,  Electri¬ 
cal  Insulation  Dept.,  Woodbridge, 
N.  J. 

Riegel  Paper  Corp.,  342  Madison  Ave., 
New  York,  N.  Y. 

Spaulding  Fibre  Co.,  310  Wheeler  St., 
Tonawanda,  N.  Y. 

Standard  Insulation  Co.,  74  Paterson  Ave., 
East  Rutherford,  N.  J. 

Taylor  Fibre  Co.,  Norristown,  Pu. 

(See  Advertisement  Page  144) 

West  Virginia  Pulp  &  Paper  Co.,  230 
Park  Ave.,  New  York,  N.  Y. 
Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Wilmington  Fibre  Special^  Co.,  P.  O. 
Box  944,  Wilmington,  Del. 

PHENOLIC  INSULATION 

Celluloid  Corp.,  10  E.  40th  St.,  New  York, 
N.  Y. 

Continental-lliumond  Fibre  Co..  13  Chapel 
St.,  Newark,  Del. 

(See  .Advertisement  Page  11) 

Dow  Chemical  Co.,  Midland,  Mich. 
Formica  Insulation  Co.,  4662  Spring 
Grove  Ave.,  Cincinnati.  Ohio 

(See  Advertisement  Page  14) 

Mica  Insulator  Co.,  200  Varick  St.,  New 
York,  N.  Y. 

Franklin  Fibre-Lamitex  Corp.,  12th  & 
French  Sts.,  Wilmington,  Del. 

General  Electric  Co.,  Pla.stlcs  Dept.,  1 
Plastics  Ave.,  Pittsfield,  Mass. 
Goodyear  Tire  &  Rubber  Co.,  1144  E. 

Market  St.,  Akron,  Ohio 
Irvington  Varnish  &  Insulator  Co..  10 
Argyle  Terrace.  Irvington,  N.  4. 

(See  Advertisement  Page  98) 

Mica  Insulator  Co.,  200  Varick  St.,  New 
York,  N.  Y. 

Monsanto  Chemical  Co.,  Plastics  Dlv., 
Springfield,  Mass. 

National  Vulvanized  Fibre  Co.,  Wilming¬ 
ton,  Del. 

New  England  Radiocrafters,  1156  Com¬ 
monwealth  Ave.,  Brookline,  Mass. 
Orrsell  Co.,  64  E.  Eighth  St.,  New  York, 
N.  Y. 

Panelyte  Corp.,  230  Park  Ave.,  New  York. 
N.  Y. 

Penn  Fibre  &  Snecialtv  Co.,  2030  E.  West¬ 
moreland  St.,  Philadelphia,  Pa. 
Richardson  Co.,  Lockland,  Cincinnati, 
Ohio 

Spaulding  Fibre  Co..  310  Wheeler  St, 
Tonawanda,  N.  Y. 

Synthane  Corp.,  River  Rd..  Oaks.  Pa. 

(See  .AfIvertisement  Page  67) 

Taylor  Fibre  Co.,  Norristow'ii,  I’a. 

(See  Advertisement  Page  144) 
Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh.  Pa. 

Wilmington  Fibre  Specialtv  Co.,  P.  O. 
Box  944,  Wilmington,  Del. 

SOUND  INSULATION 

Celetox  Corp.,  919  N.  Michigan  Ave., 
C^hicago,  Ill. 

Insulite  Co.,  Builders  Exchange  Bldg., 
Minneapolis,  Minn. 

John.s-Manville.  22  E.  40th  St.,  New 
York,  N.  Y. 

Masonite  Corp.,  Cellufoam  Products  Dlv. 

6565  S.  Lavergne  Ave.,  r;hicago,  Ill. 
United  States  Gypsum  Co.,  300  W.  Adams 
St.,  Chicago,  III. 


Insulators - 

GUY  and  TRANSMISSION  LINE 
INSULATORS 

Alden  Products  Co.,  716  Center  St., 
Brockton,  Mass. 

American  Lava  Corp.,  Kruesi  Bldg.,  Chat¬ 
tanooga,  Tenn. 

American  Phenolic  Corp.,  1250  Van  Buren 
St.,  Chicago,  Ill. 

Birnbach  Radio  Co.,  146  Hudson  St.,  New 
York,  N.  Y. 

Corning  Glass  Works,  Corning,  N.  Y. 

Fleron  &  Son,  Inc.,  M.  M.,  113  N.  Broad 
St.,  Trenton,  N.  J. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Long  Island  City,  N.  Y. 

Isolantite,  Inc.,  343  Cortlandt  St.,  Belle¬ 
ville,  N.  J. 

Lapp  Insulatur  Co.,  32  Gilliert  St.,  !.,«  Rny, 
N.  Y. 

(See  Advertisement  Page  25) 

Locke  Insulator  Corp.,  S.  Charles  & 
Cromwell  Sts.,  Baltimore,  Md. 

Millen  Mfg.  Co.,  James,  150  Exchange 
St.,  Malden,  Mass. 

Mims  Radio  Co.,  Texarkana,  Ark. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Rudiart  Corp.,  W.  26th  St.  &  Barl)erton 
Ave.,  Cleveland,  Ohio 

MAST  FOOTING  and  TOWER 
INSULATORS 

Lapp  Insulator  Co.,  Gilbert  St.,  Le  Roy, 
N.  y. 

(See  Advertisement  Page  25) 

Locke  Insulator  Corp.,  Baltimore,  Md. 


IntercommunicatoTs. 


Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Communications  Corp.,  123 
Libert.v  St.,  New  York,  N.  Y. 

American  Television  Corp.,  130  W.  56th 
St.,  New  York,  N  .Y. 

Amplifier  Co.  of  America,  17  W.  20th  St., 
New  York.  N.  Y. 

Autocall  Co.,  Shelby,  Ohio 

Autocrat  Radio  Co.,  3855  N.  Hamilton 
Ave.,  (jhicago.  Ill. 

Bank’s  Mfg.  Co.,  6019  N.  Wlnthrop  Ave., 
Chicago,  Ill. 

Bell  Sound  Systems,  Inc.,  1183  Essex 
Ave.,  Columbus,  Ohio 

Bogen  Co.,  David,  663  Broadway,  New 
York,  N.  Y. 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 

Cannon  Electric  Development  Co.,  3209 
Humbolt  St.,  Los  Angeles,  Cal. 

Chicago  Sound  Systems  Co.,  315  E. 
Grand  Ave.,  Chicago,  Ill. 

Communication  Equipment  &  Engrg.  Co., 
504  N.  Parkside  Ave.,  Chicago,  Ill. 

Connecticut  Telepphone  &  Electric  Corp., 
70  Britannia  St.,  Meriden,  Conn. 

De  W'ald  Radio  Mfg.  Corp.,  436  Lafayette 
St.,  New  York,  N.  Y. 

Electrical  Industries  Mfg.  Co.,  Red  Bank, 
N.  J. 


Electronic  Products  Co.,  St.  Charles,  Ill. 

Elkay  Mfg.  Corp.,  200  Fifth  Ave.,  New 
York,  N.  Y. 

Gibbs  &  Co.,  'Thomas  R.,  900  W.  Lake 
St.,  Chicago,  Ill. 

Intercall  Systems,  Inc.,  Fifth  &  Norwood. 
Dayton,  Ohio 

Karadio  Corp.,  2323  Chestnut  St.,  Oak¬ 
land,  Cal. 

Lake  Mfg.  Co.,  2323  Chestnut  St.,  Oak¬ 
land.  Cal. 

Million  Radio  &  Television  I.4iboratories, 
1617  N.  Damen  St.,  Chicago.  Ill. 

Music  Master  Mfg.  Co.,  508  S.  Dearborn 
St..  Chicago,  Ill. 

Operadio  Mfg.  Co.,  St.  Charles,  Ill. 

Pacent  Engineering  Corp..  79  Madi.son 
Ave..  New  "York.  N.  Y. 

Racon  Electric  Co.,  62  R  19th  St.,  New 
York.  N.  Y. 

Radif>  Recepter  Co.,  251  W.  19th  St.,  New 
York.  N.  V. 

Radolek  Co.,  601  W.  Randolph  St.,  Chi¬ 
cago,  111. 

RCA  Mfg.  Co.,  Camden.  N.  J. 

Regal  Amplifier  Mfg.  (jorp.,  14  W.  17th 
St.,  New  York.  N.  Y. 

Setchell-Carlson,  Inc.,  2233  University 
Ave.,  St.  Paul.  Minn. 

Sillcox  Radio  &  Television  Corp.,  60  Wall 
Tower,  New  York,  N.  Y. 

Talk-A-Phone  Mfg.  Co.,  1219  W.  Van 
Buren  St.,  Chicago.  III. 

Telemotor  Corp.,  260  Fifth  .\ve..  New 
York,  N.  Y. 

Transformer  Corp.  of  America,  69  Woos¬ 
ter  St.,  New  York.  N.  Y. 

Universal  Microphone  Co.,  Centineba  at 
"Warren  Lane,  Inglewood,  Cal. 

VMbraloc  Mfg.  Co..  1273  Mission  St.,  San 
Francisco,  Cal. 
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Webster-Chicago  Corp.,  5C22  Blooming- 
dale  Ave.,  Chicago,  Ill. 

Webster  Klectric  Co.,  De  Koven  Ave.  & 
Clark  St.,  Racine,  Wis. 

Western  Sound  &  Electric  Laboratories, 
Inc.,  311  W.  Kilbourn  Ave.,  Mil¬ 
waukee.  Wis. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  111. 


Inverters. 


INVERTERS 

American  Television  &  Radio  Corp.,  300 
E.  Fourth  St.,  St.  Paul  Minn. 
Electrical  Products  Co.,  6535  Russell  St, 
Detroit.  Mich. 

Electronic  Laboratories,  Inc.,  122  W.  New 
York  St.,  Indianapolis,  Ind. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 


Irons. 


ELECTRIC  SOLDERING  IRONS 

Acme  Electric  Heating  Co.,  1217  Wash¬ 
ington  St,  Boston,  Mass. 

Adrola  Corp.,  Adrolu  Bldg.,  I'ort  Jefferson, 
N.  Y. 

All  Rite  Co.,  Morgan  &  First  Sts.,  Rush- 
ville,  Ind. 

American  Electrical  Heater  Co.,  6110 
Cass  Ave.,  Detroit,  Mich. 

Brach  Mfg.  Corp.,  L.  S.,  55  Dickerson  St, 

j 

Cole  Radio’  Works,  86  Westvllle  Ave., 
Caldwell,  N.  J. 

Dominion  Electrical  Mfg.  Co.,  22  Elm  St., 
Mansfleld,  Ohio 

Drake  Electric  Works,  3656  Lincoln  Ave., 
Chicago,  III. 

Dual  Remote  Control  Co.,  31776  W, 
Warren  St,  Wayne,  Mich. 

Eagle  Electric  Mfg.  Co.,  59  Hall  St, 
Brooklyn,  N.  Y. 

Electric  Soldering  Iron  Co.,  205  W.  Elm 
St.,  Deep  River,  Conn. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Hexacon  Electric  Appliance  Corp.,  163  W. 
Clay  Ave.,  Roselle  Park,  N.  J. 

Ideal  Commutator  Dresser  Co.,  1631  Park 
Ave.,  Sycamore,  111. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Jackson  Electro  Corp.,  625  Broadway, 
New  York,  N.  Y. 

Kay  Co.,  J.  H.,  121  Second  St.,  San  Fran¬ 
cisco,  Cal. 

Landers,  Frary  &  Clark,  47  Center  St, 
New  Britain,  Conn. 

I.,enk  Mfg.  Co.,  Newton  Lower  Falls, 
Mass. 

Northern  Electric  Co.,  5224  N.  Kedzie 
Ave.,  Chicago,  111.  , 

Ohio  Art  Co.,  Bryan,  Ohio 

Samson-lTnlted  Corp.,  8  Jones  St.,  Roches¬ 
ter,  N.  Y. 

Stanley  Tools,  Dlv.  of  Stanley  Works, 
New  Britain,  Conn. 

Sta-Warm  Electric  Co.,  665  N.  Chestnut 
St.,  Ravenna,  Ohio 

Snttle  Equipment  Co.,  Lawrencevllle,  Ill. 

Trent  Co.,  Harold  E.,  55th  St.  &  Wyalus- 
ing  Ave.,  Philadelphia,  Pa. 

Vasco  Electrical  Mfg.  Co.,  4116  Avalon 
Blvd.,  Los  Angeles,  Cal. 

Vulcan  Electric  Co.,  600  Broad  St.,  Lynn, 
Mass. 

Ward  Mfg.  Co.,  1813  Winona  Ave.,  Chi¬ 
cago,  Ill. 

Wellmade  Electric  Mfg.  Co.,  Railroad  Sq. 
&  Church  St.,  Torringtoii,  Conn. 


lacks. _ 

JACKS 

American  Phenolic  Corp.,  1250  Van 
Buren  St,  Chicago,  III. 

Arrow-Hart  &  Hegeman  Electric  Co.,  103 
Hawthorne  St.,  Hartford,  Conn. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land,  Ohio 

Carter  Radio  Co.,  812  Orleans  St,  Chi¬ 
cago.  HI. 

Cinema  Engineering  Co.,  1508  W.  Ver- 
dugo  Ave.,  Burbank,  Cal. 

Eby,  Inc.,  Hugh  H.,  4700  Stenton  Ave., 
Philadelphia,  Pa. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mas.s. 

Johnson  Co.,  E.  F.,  Waser-a.  Minn. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago,  Ill. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

Smith,  Herman,  180  Lafayette  St,  New 
York,  N.  Y. 

Standard  Electric  Mfg.  Co.,  925  Wright- 
wood  Ave.,  Chicago,  III. 

Technical  Appliance  Corp.,  17  E.  16th 
St.,  New  York,  N.  Y. 


Yaxley  Mfg.  Dlv.  Mallory  &  Co.,  P.  R., 
3029  E.  Washington  St,  Indianapolis, 
Ind. 


Knobs 


KNOBS 

Alden  Products  Co.,  715  Center  St,  Brock¬ 
ton,  Mass. 

American  Insulator  Corp.,  New  Freedom, 
Pa. 

American  Radio  Hardware  Co.,  476  Broad¬ 
way,  New  York,  N.  Y. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land,  Ohio 

Consolidated  Wire  &  Associated  Corps., 
Peoria  &  Harrison  Sts.,  Chicago,  111. 

Continental-Diamond  Fibre  Co.,  13  Chapel 
St.,  Newark,  Del. 

Coto-Coll  Co.,  71  Willard  Ave.,  Provi¬ 
dence,  R.  1. 

Crowe  Name  Plate  &  Mfg.  Co.,  3701 
.  Ravenswood  Ave.,  Chicago,  Ill. 

Daven  Co.,  158  Summit  St,  Newark,  N.  J. 

Davies  Molding  Co.,  Harry,  1428  N. 
Wells  St,  Chicago,  111. 

Eby,  Inc.,  Hugh  H.,  4700  Stenton  Ave., 
Philadelphia,  Pa. 

Erie  Resistor  Corp.,  EJrle,  Pa. 

Gemloid  Corp.,  79-10  Albion  Ave.,  Elm¬ 
hurst,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford,  111. 

General  Electric  Co.,  Plastics  Dept,  1 
Pla.stics  Ave.,  Pittsfield,  Mass. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

Meissner  Mfg.  Co.,  Mount  Carmel,  Ill. 

Millen  Mfg.  Co.,  James,  150  Exchange 
St.,  Malden,  Mass. 

Miller  Co.,  J.  W.,  5917  S.  Main  St,  Los 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

New  England  Radlocrafters,  1156  Com¬ 
monwealth  Ave.,  Brookline,  Mass. 

Phllco  Radio  &  Television  Corp.,  Tioga 
&  C  Sts.,  Philadelphia,  Pa. 

Radio  City  Products  Co.,  88  Park  PI., 
New  York,  N.  Y. 

Radio  Knob  Co.,  43  E.  Ohio  St,  Chicago, 

111. 

Richardson  Co.,  27th  &  Lake  Sts.,  Melrose 
Park,  Ill. 

Rogen  Brothers,  180  N.  Wacker  Drive, 
Chicago,  111. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Sillcocks-Miller  Co.,  10  Parker  Ave.,  W,, 
South  Orange,  N.  J. 

•  Syracuse  Ornamental  Co.,  Syracuse,  N.  Y. 


Laminations _ 

see  Htumpings,  Metal 


Lamps. 


DIAL  LAMPS 

Alden  Products  Co.,  715  Center  St.,  Brock¬ 
ton,  Mass. 

American  Radio  Tube  Co.,  115  Liberty 
St.,  New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land,  Ohio 

Carlton  i.,amp  Corp.,  811  30th  St.,  Union 
City,  N.  J. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

National  Union  Radio  Corp.,  57  State 
St.,  Newark,  N.  J. 

Phllco  Radio  &  Television’  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Tung-Sol  Lamp  Works,  Inc.,  95  Eighth 
Ave.,  Newark,  N.  J. 


Lights. 


PILOT  LIGHTS 

Alden  Products  Co.,  715  Center  St.,  Brock¬ 
ton,  Mass. 

Arrow-Hart  &  Hegeman  Electric  Co.,  103 
Hawthorne  St.,  Hartford,  Conn. 

Bryant  Electric  Co.,  1421  State  St., 
Bridgeport,  Conn. 

Circle  F  Mfg.  Co.,  720  Monmouth  St., 
Trenton,  N.  J. 

Dial  Light  Co.  of  America,  Inc.,  92  West 
St.,  New  York,  N.  Y. 

Ilriike  Mfg.  Co..  1713  W.  Iliibburd  St., 
Cliirago,  111. 

(See  .Advertisement  Page  117) 


Federal  Screw  Products,  26  S.  Jefferson 
St.,  (Chicago,  111. 

General  Electric  Co.,  Appliance  and 
Merchandise  Dept.,  Bridgeport,  Conn. 

Hart  Mfg.  Co.,  110  Bartholomew  Ave., 
Hartford,  Conn. 

Hubbell,  Inc.,  Harvey,  State  St.  &  Bost- 
wlck  Ave.,  Bridgeport,  Conn. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago,  Ill. 

Kirkland  Co.,  H.  R.,  Morristown,  N.  J. 

(See  Advertisement  Page  149) 

Pass  &  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y. 

Premier  Crystal  Laboratories,  Inc.,  63 
Park  Row,  New  York,  N.  Y. 

Signal  Indicator  Co.,  140  Cedar  St.,  New 
York,  N.  Y. 

(See  Advertisement  Page  149) 

Tlngstol  Corp.,  1461  W.  Grand  Ave., 
Chicago,  Ill. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


Locators _ 

INTEKFF.RENCE  LOCATOKS — see 
Analysers  Interference 


Locknuts _ 

see  Nuts,  Self-Locking 


Loudspeakers _ 

LOUDSPEAKERS 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  HI. 

American  Communications  Corp.,  123 
Liberty  St.,  New  York,  N.  Y. 

Arlavox  Mfg.  Co.,  430  S.  Green  St.,  Chi¬ 
cago,  111. 

.Atlas  Sound  Corp.,  1451  39tli  St.,  Brook¬ 
lyn,  N.  Y. 

(See  .Advertisement  Page  131) 

Bank's  Mfg.  Co.,  5019  N.  Winthrop  Ave., 
Chicago,  Ill. 

Best  Mfg.  Co.,  1200  Grove  St.,  Irvington, 
N.  J. 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land,  Ohio 

Carron  Mfg.  Co.,  415  S.  Aberdeen  St, 
Chicago,  Ill. 

Clnaudagraph  Speakers,  Inc.,  921  W.  Van 
Buren  St,  Chicago,  Ill. 

Crescent  Industries,  Inc.,  4140  W.  Bel¬ 
mont  Ave.,  Chicago,  Ill. 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

Fibre  Form,  Inc.,  Columbia  City,  Ind. 

Fulton  Radio  Co.,  100  Sixth  Ave.,  New 
York,  N.  Y. 

Gates  Companies,  Quincy,  111. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St.,  New  Y’ork,  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y. ) 

Hawley  Products  Co.,  201  N.  First  Ave., 
St.  Charles,  111. 

Jensen  Radio  Mfg.  Co.,  6601  S.  Laramie 
.Ave.,  Chicago.  HI. 

(See  .Advertisement  I'age  77) 

Leotone  Radio  Co.,  63  Dey  St.,  New  York, 
N.  Y. 

Lifetime  Corp.,  1825  Adams  St,  Toledo, 
Ohio 

Magnavox  Co.,  2131  Bueter  Rd.,  Fort 
Wayne,  Ind. 

Meek  Industries,  John,  1313  W.  Randolph 
St.,  (’hicago.  111. 

Million  Radio  &  Television  Laboratories, 
1617  N.  Damen  St.,  Chicago,  Ill. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Operadio  Mfg.  Co.,  13th  &  Indiana  Sts., 
St.  (’harles.  Ill. 

Oxford-Turtak  Radio  Corn..  915  W.  A'an 
Buren  St.,  Chicago,  HI. 

(See  .AilvertiHement  Page  ISO) 

Pacent  Engineering  Corp.,  79  Madison 
Ave.,  New  York,  N.  Y. 

Permolhix  Corp.,  4916  W.  Grand  Ave., 
Chicago,  Ill. 

Phllco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Philmore  Mfg.  Co.,  113  Ifniversity  PL, 
New  York,  N.  Y. 

(Juain-Nichols  (To..  33d  PI.  &  Cottage 

Grove  .Ave.,  Chicago,  Ill. 

Racon  Electric  Co.,  52  E.  19th  St.,  New 
York,  N.  Y. 

Radio  Receptor  Co.,  251  W.  19th  St.,  New 
York,  N.  Y. 

Radio  Speakers,  221  E.  Cullerton  St.,  Chi¬ 
cago,  Ill. 

RC.A  Mfg.  Co..  Camden,  N.  J. 

Rola  Co.,  2530  Superior  Ave.,  Cleveland, 
Ohio 

Rowe  Industries,  3120  Monnte  St.,  To¬ 
ledo.  Ohio 
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1941-1942  BUYERS’  6UIDE  for  the 


Loudspeakers. 


ELECTRON  TUBE  MANUFACTURING 
MACHINES 


LOUDSPEAKERS  (coniinu*d) 


Stromberg-CATlson  Telephone  Mf?.  Co.. 
100  Carlson  Rd..  Rochester,  N.  Y. 

Univeralty  Laboratories,  195  Chrystie  St., 
New  York,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans 
St,  ChicaRo,  Ill. 

Vac-O-Grlp  Ca,  2023  Detroit  Ave.,  To¬ 
ledo,  Ohio 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Ca 

Western  Sound  &  Electric  Laboratories, 
Inc.,  811  W.  Kllbourn  Ave.,  Mil- 

WrlRht-Deooster,  Ina,  2233  University 
Ave.,  St  Paul,  Minn. 


Lugs. 


COPPER  TERMINAL  LUGS 

Belden  Mfg.  Co.,  4673  W.  Van  Buren  St., 
Chicago,  Ill. 

Burndy  Engineering  Co.,  459  E.  133d  St, 
New  York,  N.  Y. 

Dante  Electric  Mfg.  Co.,  Bantam,  Conn. 

Dossert  &  Co.,  242  W.  41st.,  New  York, 
N.  Y. 

Eastern  Specialty  Co.,  3617-19  N.  Eighth 
St,  Philadelphia,  Pa. 

Electrical  Engineers  Equipment  Co.,  25th 
Ave.  &  Division  St.,  Melrose  Park, 
III. 

FYanklin  Mfg.  Corp.,  A.  W.,  175  Varick 
St,  New  York,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Grammes  &  Sons,  Inc.,  L.  F.,  344  Union 
St.,  Allentown,  Pa. 

Ideal  Clamp  Mfg.  Co.,  202  Bradford  St, 
Brooklyn,  N.  Y. 

Ilsco  Copper  Tube  &  Products,  Ina,  5629 
Madison  Rd.,  Cincinnati,  Ohio 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Jones,  Howard  B.,  2300  Wabansia  Ave., 
Chicago,  III. 

Kllegl  Bros.  Universal  Electric  Stage 
LlghUng  Co.,  321  W.  50th  St,  New 
York,  N.  Y. 

Krueger  &  Hudepohl,  232-8  Vine  St, 
Cincinnati,  Ohio 

Mor.se  Co.,  Frank  W.,  301  Congress  St, 
Boston,  Mass. 

Multi  Electrical  Mfg.  Co.,  1840  W.  14th 
St,  Chicago,  Ill. 

Patton-MacGuyer  Co.,  Baker  St.  &  Vir¬ 
ginia  Ave.,  Providence,  R.  I. 

Penn-Unlon  Electric  Corp.,  315  State  St, 

Rajah  Co.,  Locust  Ave.,  Bloomfield,  N.  J. 

Risdon  Mfg.  Co.,  Naugatuck,  Conn. 

Shain,  Chas.  D.,  145  Beach,  119th  St,  Bell 
Harbor,  N.  Y. 

Shakeproof  Lock  Washer  Co.,  2566  N. 
Keeler  Ave.,  Chicago,  Ill. 

Sherman  Mfg.  Co.,  H.  B.,  Battle  Creek, 
Mich. 

Square  D  Co.,  6060  Rivard  St,  Detroit, 
Mich. 

Stimpson  Co.,  Edwin  B.,  74  Franklin  Ave., 
Brooklyn,  N.  Y. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 

Thompson-Bremer  ft  Co.,  1640  W.  Hub¬ 
bard  St,  Chicago.  Ill. 

Westinghouse  Electric  ft  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Zlerick  Mfg.  Corp.,  385  Gerard  Ave.,  New 
York,  N.  Y. 


Machines _ 

COIL  WINDING  MACHINES 

Armature  Coll  Equipment,  Inc.,  2605  Vega 
Ave.,  Cleveland,  Ohio 

Belden  Mfg.  Co.,  4673  W.  Van  Buren  St., 
Chicago,  Ill. 

Chapman  Electrical  Works,  P.  E.,  1820 
Chouteau  Ave.,  St.  Louis,  Mo. 

Conran,  Frederick  M.,  107  Colden  St, 

EUectric  Service  Supplies  Co.,  17  th  & 
Cambria  Sts.,  Philadelphia,  Pa. 

General  Electric  Specialty  Co.,  184-01 
Hillside  Ave.,  Hollis,  N.  Y. 

Guthman  &  Co.,  Edwin  I.,  400  S.  Peoria 
St.,  Chicago,  Ill. 

Ideal  Commutator  Dre.sser  Co.,  1631  Park 
Ave.,  Sycamore,  Ill. 

Potter  ft  Rayfleld,  Ina,  Hemphill  Ave., 
Atlanta,  Ga. 

Seifert,  Inc.,  E.  R.,  315  E.  Washington 
St,  Syracuse,  N.  Y. 

Universal  Winding  Co.,  1865  Elmwood 
Ave.,  Providence,  R.  I. 

Viking  Tool  &  Machine  Co.,  Mill  &  Main 
.Sts.,  Belleville,  N.  .1. 


Distillation  Products,  Inc.,  1735  Ridge 
Rd.,  W.,  Rochester,  N.  Y. 

Elaler  Engineering  Co.,  751  S.  ISth  8t., 
Newark,  N.  J. 

(See  Advertisement  Page  149) 

Kahle  Engineering  Corp.,  1307  Seventh  St., 
North  Bergen,  N.  J. 


RECXJRDING  MACHINES 


Acoustic  Consultants,  Ina,  1270  Sixth 
A  VP  Npw  YnrW  Y 

Air  King  Products’  Co.',  '1523  63d  St, 
Brooklyn,  N.  Y. 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

Allied  Recording  Products  Co.,  21—09  43d 
Ava,  Long  Island  City,  N.  Y. 

Arrow  Radio  Co.,  900  W.  Jackson  Blvd., 
(^icago.  Ill. 

Audio-Tone  Oscillator  Co.,  60  Walter  St., 
Bridgeport,  Conn. 

Bateman  Sound  Systems,  680  Johnston 
St,  Akron,  Ohio 

Bell  Sound  Systems,  Ina,  1185  Essex 
Ave.,  Columbus,  Ohio 

Bogen  Co.,  David,  663  Broadway,  New 
York,  N.  Y. 

Brush  Development,  8311  Perkins  Ave., 
Cleveland,  Ohio 

De  Vry,  Herman  A.,  1111  W.  Center  St., 
Chicago,  Ill. 

Electrical  Industries  Mfg.  Co.,  Red  Bank, 
N.  J. 


Fatr«!hild  Aviatlen  Corp.,  88-06  Van  Wyck 
Blvd.,  Jamaica,  N.  Y. 

(See  Advertisement  Page  74) 

Federal  Recorder  Co.,  Elkhart,  Ind. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

Lafayette  Radio  Corp.,  100  Sixth  Ave., 
New  York,  N,  Y. 

Magnavox  Clo.,  2131  Bueter  Rd.,  Fort 
Wayne,  Ind. 

McDonald  Recording  &  Engrg.  Service, 
415  N.  Harper  .\ve.,  Ixw  Angeles. 
Cal. 

Meek  Industries,  John,  1313  W.  Randolph 
St.,  Chicago,  Ill. 

Meissner  Mfg.  Co.,  Mt.  Carmel,  Ill. 

Mellaphone  Corp.,  65  Atlantic  Ave., 
Rochester,  N.  Y. 

Miles  Reproducer  Co.,  8  it  Broadway, 
New  York,  N.  Y. 

(See  Advertisement  Page  149) 

Mirror  Record  Corp.,  58  W.  25th  St, 
New  York.  N.  Y. 

Music  Master  Mfg.  Co.,  508  S.  Dearborn 
St.,  Chicago,  Ill. 

Pacific  Sound  Equipment  Co..  7373  Mel¬ 
rose  Ave.,  Hollywood,  C'al. 

Piezoelectric  Laboratories.  612  Rockland 
Ave.,  New  York,  N.  Y. 

Presto  Recording  Corp.,  242  W.  55th  St, 
New  York,  N.  Y. 

Proctor  Co.,  B.  A.,  230  Park  Ave.,  New 
York,  N.  Y. 

Radiotone,  Inc.,  7356  Melrose  Ave.,  Hollv- 
wood,  Cal. 

Rangertone,  Inc.,  201  Verona  .“Vve.,  New- 
J 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Rieber,  Ina,  Prank,  11916  W.  Pico 
Blvd.,  Los  Angeles,  Cal. 

Rek-O-Kut  Corp.,  173  Lafayette  St.,  New 
York,  N.  Y. 

Robinson  Recording  Laboratories,  36  S. 
Ninth  St.,  Philadelphia,  Pa. 

Scully  Machine  Co.,  62  Walter  St., 
Bridgeport,  Conn. 

Seattle  Radio  Supplv,  Inc.,  2117  Second 
Ave.,  Seattle,  Wash. 

Seeburg  Corp.,  J.  P.,  1510  N.  Dayton  St. 
Chicago,  Ill. 


Sound  .Apparatus  Co.,  150  W.  46th  St . 
New  York,  N.  Y. 

Speak-O-Phone  Recording  ft  Equipment 
Co.,  23  W.  60th  St,  New  York,  N.  Y 

Spokane  Radio  Co.,  611  W.  First  .4ve 
Spokane,  Wa.sh. 

Talk-A-Phone  Mfg.  Co.,  1219  W.  Van 
Buren  St,  Chicago,  Ill. 

Talking  Devices  Co.,  4461  W.  Irving  Park 
Rd.,  Chicago,  Ill. 

Universal  Microphone  Co.,  Centinela  at 
Warren  Lane,  Inglewood,  Cal. 

Vibr^oc  Mfg.  Co.,  1273  Mission  St,  San 
Francisco,  Cal, 

Warner  Co..  J.  J..  1244  Larkin  St,  San 
Francisco,  Cal. 

Western  Sound  ft  Electric  Laboratories, 
Inc.,  311  W.  Kllboum  Ave.,  Milwau¬ 
kee,  Wis. 


Wilcox-Gay  Corp.,  Charlotte,  Mich. 

Zenith  Radio  Corp.,  6011  Dickens  Ave., 
Chicago,  Ill. 


Magnesium. 


MAGNESIUM 

Aluminum  Co.  of  .America,  Gulf  Bldg., 
Pittsburgh,  Pa. 


American  Magnesium  Corp.,  2210  Har¬ 
vard  Ave.,  Cleveiand,  Ohio 
Belmont  Smelting  &  Refining  Works,  Ina, 
323  Belmont  Ave.,  Brooklyn,  N.  Y. 
Bohn  Aluminum  &  Brass  Corp.,  Lafayette 
Bldg.,  Detroit  Mich. 

Dow  Chemical  Co.,  Midland,  Mich. 


Magnets _ 

PEBMANENT  MAGNETS 

Crucible  Steel  Co.  of  America,  405  Lex¬ 
ington  Ave.,  New  York,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Indiana  Steel  Products  Co.,  135  S.  La 
Salle  St,  Chicago,  III. 

Taylor-Wharton  Iron  ft  Steel  Co.,  High- 
bridge,  N.  J. 

Thomas  ft  Skinner  Steel  Products  Co., 
1120  E.  23d  Ht,  Indianapolis,  lad. 

(See  Advertisement  Page  148) 


Megohmmeters _ 

.MEGOHMMETEKS — see  Ohmeters 


Metals. 


PREaOUS  METALS 

Aaseriran  Eleetro  Metal  Corp.,  320 
Yonkers  Ave.,  Yonkers,  N.  Y. 

(Sf>e  Advertisement  Page  82) 
.\merlcan  Platinum  Works,  New  Jersey, 
K.  R.  Ave.,  at  Oliver  St,  Newark. 
N.  J. 

(See  Advertisement  Page  188) 

Baker  &  Co.,  Murray  &  Austin  Sts., 

Bishop  ft  (i:o..  Platinum  Works,  J.,  12 
Channing  Ave.,  Malvern,  Pa. 

Callite  Tungsten  Corp.,  544  89th  8t„ 
Union  City.  N.  J. 

(See  Advertisement  Page  68) 

Cohn,  Sigmund,  44  Gold  St.,  New  Y'ork, 
N.  Y. 

Cross,  H.,  New  York,  N,  Y. 

(See  .\dvertisement  Page  149) 
Fansteel  Metallurgical  Corp.,  2200  Sheri¬ 
dan  Rd.,  North  Chicago,  Ill. 

General  Plate  Dlv.,  Metals  ft  Controls 

(iorp.,  34  Forest  SL,  Attleboro,  Mass. 
Handy  &  Harman,  82  Fulton  St.,  New 
York,  N.  Y. 

Independent  Contact  Mfg.  Co.,  540  39th 
St.,  Union  City,  N.  J. 

International  Nickel  Co.,  67  Wall  St., 
New  York,  N.  Y. 

Mallory  ft  Co.,  P.  R.,  3029  E.  Washington 
SC,  Indianapolis,  Ind. 

Wilson  Co.,  H.  A.,  97  Chestnut  St., 

Newark,  N.  J. 

THERMOSTATIC  METALS 

Baker  &  Co.,  Murray  ft  Austin  Sts., 
Newark,  N.  J. 

Brainia  Co.,  C.  S..  29  Van  Dam  8t.,  New 
York.  N.  Y. 

(See  Advertiaement  Page  128) 
Callite  Tungsten  Corp.,  544  39th  St., 
Union  City,  N.  J. 

(See  Advertisement  Page  68) 

Chace  Co..  W.  M.,  1608  Beard  Ave.,  De¬ 
troit,  Mich. 

Dole  Valve  Co.,  1941  Carroll  Ave.,  Chi¬ 
cago,  III. 

General  I’late  Div.,  Metals  &  Control.-* 
Corp.,  34  Forest  St.,  Attleboro,  Mas.®. 
Wilson  Co.,  H.  A..  105  Chestnut  St.. 

Newark,  N.  J. 

(See  Advertisement  Page  130) 


FABRICATED  METAL  PRODUCTS 

I>ewyt  Metal  Products  Co.,  64  Broadway, 
Brooklyn,  N.  Y. 

(See  Advertisement  Page  5) 

Meters _ 


ELECTRONIC  METERS 

Ballantine  Laboratories,  Inc.,  Boonton, 
N.  J. 

Cambridge  In.strument  Co.,  Grand  Central 
Terminal,  New  York,  .N.  Y. 
Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  III. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Luxtrol  Co.,  54  W.  2l8t  St.,  New  Y'ork, 
N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

FOOT  CANDLE  METERS  —  see 
Meters,  Light 

FREQUENCY  CONTROLLING  METERS 

General  Electric  Co.,  Schenectady,  N.  Y. 
Leeds  &  Northup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

RCA  Mfg.  (jo.,  Camden,  N.  J. 
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June  1941  —  ELECTRONICS 


LECTIIONIC  and  ALLIED  INDDSTMES 


FREQUENCY  ELECTRONIC  METERS 

Browning  Laboratories  Inc.,  750  Main  St., 
Winchester,  Mass. 

De  Jur-Amsco  Corp.,  Shelton,  Conn. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J, 

FREQUENCY  INDICATING  METERS 

Biddle  Co.,  James  O.,  Itl3  Arch  St., 
Philadelphia,  Pa. 

(See  Advertisement  Pare  114) 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St.,  Cam- 
bridgre.  Mass. 

HIckok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Deeds  A  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Sensitive  Research  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  York,  N.  Y. 

Westingrhouse  Electric  &  Mfp.  Co.,  Blast 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Cori).,  614 
Frelinghuysen  Ave.,  Newark,  N,  J, 

FREQUENCY  RECORDING  METERS 

Bristol  Co.,  Waterbury,  Conn. 

Esterline- Angus  Co.,  (Speedway  City) 
Indianapolis,  Ind, 

General  Electric  Co.,  Schenectady,  N.  Y. 

I.eeds  &  Northup  Co.,  4970  Stenton  .Ave., 
Philadelphia,  Pa. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

FREQUENCY  STANDARD  METERS 

Bliley  Electric  Co.,  Union  Station  Bldg., 
Erie,  Pa. 

Perris  Instrument  Corp.,  Boonton,  N.  J. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Ma.ss. 

Millen  Mfg.  Co.,  150  Exchange  St.,  Mal¬ 
den,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

FREQUENCY  VIBRATING  REED  METERS 

Biddle  Co.,  James  G.,  1213  Arch  St., 

Philadelphia.  Pa. 

(See  Advertisement  Page  114) 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


IGNITION  VELOCITY  METERS 

Hays  Corp.,  925  Eighth  Ave.,  Michigan 
City,  Ind. 

.Southwestern  Electronic  I.aboratories,  2326 
Guadalupe  St.,  Austin,  Tex. 

IM.rMlNATION  METERS  —  see 
Meters,  Dight 

Also  Recorders,  Illumination 

INDUCTANCE  METERS 

•Andrew,  Victor  J.,  6429  S.  Davergne  Ave., 
Chicago,  III. 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City,  N,  J. 

Deeds  A  Northrup  Co.,  4970  Stenton 
Ave.,  Philadelphia,  Pa. 

I’remier  Crystal  Daboratorles.  Inc.,  63 
Park  Row,  New  York,  N.  T. 

RCA  Mfg.  Co.,  Camden.  N.  J. 

Rubicon  Co.,  29  N.  Sixth  St.,  Phila¬ 
delphia.  Pa. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Colllngdale,  Pa. 


LIGHT  METERS 

■American  Instrument  Co.,  8010  Georgia 
Ave..  Silver  Spring,  Md. 

Applied  Research  Ijaboratories,  1208  San 
Julian  St.,  Dos  Angeles,  Cal. 

Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago.  Ill 

De  Jur-Amsco  Corp.,  Shelton,  Conn. 

Esterllne-Angus  Co.  (Speedway  City), 
Indianapolis.  Ind. 

Gaertner  Scientific  Corp.,  1201  Wright- 
wood  Ave.,  Chicago,  Ill. 

General  Electric  Co..  Schenectady.  N.  Y. 

G-M  Daboratorles,  Inc.,  4326  N.  Knox 
Ave.,  Chicago.  III. 

.larrell-Ash  Co.,  165  Newburg  St.,  Bos¬ 
ton,  Mass. 

I.eeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

I.uxtrol  Co.,  54  W.  21st  St.,  New  York. 
N.  Y. 

Parr  Instrument  Co.,  222  52d  St.,  Moline, 
Ill. 

Pfaltz  A  Bauer,  Inc.,  350  Fifth  .Ave..  New 
York.  N.  Y. 

Phipps  A  Bird,  Inc.,  Richmond.  Va. 

Photobell  Corp.,  123  Dibertv  St..  New 
York.  N.  Y. 


Photovolt  Corp.,  95  Madison  Ave.,  New 
York,  N.  Y. 

Pho-Tron  Instrument  Co.,  5713  Euclid 
Ave.,  Cleveland,  Ohio 

Rubicon  Co.,  29  N.  Sixth  St.,  Philadelphia, 
Pa. 

Southwestern  Electronics  Daboratorles, 
2326  Guadalupe  St.,  Austin,  Tex. 

United  Cinephone  Corp.,  Torrlngton,  Conn. 

Welch  Mfg.  Co.,  W.  M.,  1515  Sedgwick 
St.,  Chicago,  Ill. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

Zeiss,  Inc.,  Carl,  485  Fifth  Ave.,  New 
York,  N.  Y. 


MODULATION  METERS 

Andrew,  Victor  J.,  6429  S.  Davergne  Ave.. 
Chicago,  Ill. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

RCA  Mfg.  Co.,  (Camden,  N.  J. 

Weston  Electric  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 


Roller-Smith  Co.,  Bethlehem,  Pa. 
Sensitive  Research  Instrument  Co.,  4546 
Bronx  Blvd.,  New  York,  N.  Y. 
Simpson  Electric  Co.,  5218  W.  Kinzie  St, 
Chicago,  Ill. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd. 

Weston  Electrical  Instrument  Corp.,  621 
Frelinghuysen  Ave.,  Newark,  N.  J. 


REACTANCE  METERS 

Andrew,  Victor  J.,  6429  S.  Davergne  Ave., 
Chicago,  Ill. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Premier  (Crystal  Daboratorles,  Inc.,  63 
Park  Row,  New  York,  N.  Y. 

Rubicon  Co.,  29  N.  Sixth  St,  Philadelphia. 
Pa. 

Therm-Electric  Meters  Co.,  Ithaca,  N.  Y. 
Westinghouse  Electric  A  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

SOUNB  DEVED  METERS  —  see 
Meters,  Output 


OUTPUT  METERS 

Bendix  Radio  Corp.,  920  E.  Fort  Ave., 
Baltimore,  Md. 

Consolidated  Wire  A  Associated  Corps., 
Peoria  A  Harrison  Sts.,  Chicago,  Ill. 

Haven  Co.,  138  Suiumlt  St,  Newark, 
N.  J. 

(See  Advertisement  Pages  143  and  152) 

Dejur-Amsco  Corp.,  Shelton,  Conn. 

Electrical  Research  Products,  Inc.,  76 
Varick  St.,  New  York,  N.  Y. 

Ferris  Instrument  Corp.,  Boonton,  N.  J. 

General  Electric  Co.,  Bridgeport,  Conn. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Jones-Orme  Co.,  1645  Hennepin  Ave.,  St 
Paul,  Minn. 

Meek  Industries,  John,  1313  W.  Randolph 
St.,  Chicago,  Ill. 

Million  Radio  A  Television  Daboratorles, 
1617  N.  Damen  St,  Chicago,  ill. 

Pliilco  Radio  A  Television  Corp.,  Tioga  A 
C  Sta,  Philadelphia,  Pa. 

Radio  City  Products  (jo.,  88  Park  PI., 
New  York,  N.  Y. 

Radio  Design  (jo.,  1353  Sterling  Pi., 

Brooklsm,  N.  Y. 

RCA  Mfg.  Co.,  (jamden,  N.  J. 

Readrlte  Meter  Works,  136  E.  College 
•■Vve.,  Bliiffton,  Ohio 

Shallcross  Mfg.  Ca,  10  Jackson  Ave., 
Colllngdale,  Pa. 

.Sound  Apparatus  Co.,  150  W.  46th  St, 
New  York,  N.  Y, 

Sterling  Mfg.  Co.,  9205  Detroit  Ave., 
Cle\  eland,  Ohio 

Superior  Instruments  Co.,  136  Dil>erty  St.,. 
New  York,  N.  Y. 

Supreme  Instruments  Corp.,  414  Howard 
St,  Greenwood,  Miss. 

Tech  I.aboratorles,  7  Dlncoln  St.,  .Ier.«ey 
City,  N.  J. 

Televiso  Products,  Inc.,  2400  N,  Sheffield 
Ave.,  Chicago,  Hi. 

Triplett  Electrical  In.strument  Corp.,  122 
Main  St,  Bluffton,  Ohio 

Triumph  Mfg.  Co.,  4017  W.  I.ake  St., 
Chicago,  III. 

Wel>ber  Co.,  Earl  4358  W.  Roosevelt  Rd., 
Chicago,  III. 

Westinghouse  Electric  A  Mfg.  Co.,  East 
Pitt.sburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark.  N.  J. 


PHASE  ANGLE  METERS 

Andrew,  Victor  J.,  6429  S.  Davergne  Ave., 
Chicago,  III. 

General  Elt*ctric  Co.,  Schenectady,  N.  Y. 
Deeds  A  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

RCA  Mfg.  Co.,  (jamden,  N.  J. 

Sensitive  Research  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  York,  N.  Y. 
Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  .Vve.,  Newark.  N.  J. 

•‘(f  METERS — see  “M"- Meters 


RADIO  FREQUENCY  METERS 

Andrew,  Victor  J.,  6429  S.  Davergne  Ave., 
Chicago,  Ill. 

Clough-Brengle  Co.,  6601  Broadway, 
Chicago,  Ill. 

Ferris  Instrument  Corp.,  Boonton,  N.  J. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Hickok  Electrical  Instrument  (jo.,  10614 
Dupont  Ave.,  Cleveland,  Ohio 

l.ampkin  Daboratorles,  Bradenton,  Ela. 

(See  .Vdvertisement  Page  139) 

Measurements  Corp.,  Boonton,  N.  J. 

Millen  Mfg.  Co.,  150  Exchange  St.,  Mal¬ 
den,  Mass. 

Radio  Engineering  I.aboratories,  Inc., 
36-54  36th  St.,  Lxjng  Island  City,  N.  Y 

Rawson  Electrical  Instrument  Co.,  102 
Potter  St.,  Cambridge,  Mass. 

RCA  Mfg.  Co.,  Camden.  N.  .t. 


TIME  METERS 

Cramer  Co.,  R.  W.,  Centerbrook,  Conn. 

Electric  Tachometer  Corp.,  1354  Spring 
Garden  St.,  Philadelphia,  Pa. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Jaeger  Watch  Co.,  304  E.  45th  SD,  New 
York,  N.  Y. 

National  Instrument  Co.,  44  School  St., 
Boston,  Mass. 

Paragon  Electric  Co.,  37  W.  Van  Buren 
St.,  Chicago,  Ill. 

Riiwson  Elertriral  Instrument  Co.,  102 
Potter  St.,  Cambridge.  Mass. 

(See  Advertisement  Page  127) 

Thomp.son  Clock  Co.,  H.  C.,  38  Federal 
St.,  Bristol,  Conn. 

Warren  Telechron  Co.,  252  Main  St., 
Ashland,  Mass. 

Westinghouse  Electric  A  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 


ULTRAVIOLET  RADIATION  METERS 

General  Electric  Co.,  Schenectady,  N.  Y. 
Westinghouse  Electric  A  Mfg.  Co..  East 
Pittsburgh,  Pa. 

VC  METERS — see  Meters,  Output 


Mica 


MICA 

A.sheville  Mica  Co.,  5  River  Rd.,  Biltmore, 
N.  C. 

Brand  A  Co.,  William,  276  Fourth  Ave., 
New  York,  N.  Y. 

Continental-Diamond  Fibre  Co.,  13  Chapel 

Gf  T^aI 

English  Mica  Co.,  220  E.  42d  St.,  New 
York.  N.  Y. 

General  Electric  Co.,  Appliance  and  Mer¬ 
chandise  Dept.,  Bridgeport,  Conn. 

Huse-Diberty  Mica  Co.,  171  Camden  St., 
Boston,  Mass. 

Insulation  Manufacturers  Corp.,  565  W. 
Wa.shington  Blvd.,  Chicago,  Ill. 

Macallen  Co.,  25  Macallen  St.,  Bo.ston, 
Mas.s. 

Mica  Co.  of  Canada  (N.  Y.),  Inc., 

Massena,  N.  Y. 

Mica  Insulator  Co.,  200  Variek  St..  New 
York.  N.  Y. 

(See  .Advertisement  Page  73) 

Mica  Mfg.  Co.,  Sperry  Bldg.,  Brooklvn, 

N.  Y. 

Mica  Products  Mfg.  Co.,  139  Si)ring  St., 
New  York,  N.  Y. 

Munsell  A  Co.,  Eugene,  200  Varick  St., 
New  York.  N.  Y. 

New  England  Mica  Co.,  Waltham,  Mass. 

New  Hampshire  Mica  A  Mining  Co., 

Washington  St.,  Keene,  N.  H. 

Richardson  Co.,  27th  A  I^ake  Sts.,  Melrose 
Park,  Ill. 

Schoonmaker  Insulation  Co..  A.  O..  635 
Greenwich  St.,  New  York,  N.  Y. 

Southern  Mica  Co.,  Johnson  City,  Tetin. 

Spruce  Pine  Mica  (jo.,  St»ruce  Pine.  N.  C. 

Tar  Heel  Mica  Co.,  Plumtree,  N.  (j. 

U.  S.  Mica  Mfg.  Co.,  1521  Circle  Ave., 
Forest  Park,  Ill. 

Westinghouse  Electric  A  Mfg.  Co.,  Jlast 
Pittsburgh,  Pa. 


Microammeters 

see  Ammeters 


MicTofaradmeieTs _ 

see  Bridges,  Electrical  Measurement 
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Micrometers _ 

ELECTRONIC  MICROMETERS 

Sensitive  Research  Instrument  Corp.,  4345 
Bronx  Blvd.,  New  York,  N.  Y. 
Televlso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 


Microphones _ 

MICROPHONES 

Airplane  &  Marine  Direction  Finder  Corp  > 
Clearfield,  Pa. 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

Anieriran  Microplione  Co.,  1015  S.  West¬ 
ern  Ave.,  I>os  Angeles,  Cal. 

(See  Advertisement  Page  135) 

Amperite  Co.,  661  Broadway,  New  York, 
N.  Y. 

Astatic  Microphone  liahorutory,  830 
Market  St.,  Youngstown,  Ohio 
(See  Advertisement  Page  108) 

Bell  Sound  Systems,  Inc.,  1183  Essex 
Ave.,  Columbus,  Ohio 

Bogen  &  Co.,  David,  663  Broadway,  New 
York,  N.  Y. 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 
(See  Advertisement  Page  86) 

Carrier  Microphone  Co.,  439  S.  La  Brea 
Ave.,  Inglewood,  Cal. 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

Electrical  Industries  Mfg.  Co.,  Red  Bank, 
N.  J. 

Electro-Voice  Mfg.  Co.,  1239  South  Bend 
Ave.,  South  Bend,  Ind. 

Ephiphone,  Inc.,  142  W.  14th  St.,  New 
York,  N.  Y. 

Galvin  Mfg.  Corp.,  4545  W.  Augusta  Blvd., 
Chicago,  Ill. 

Gates  Companies,  Quincy,  III. 

Graybar  Electric  Co.,  Lexington  .Ave.  at 
43d  St..  New  York.  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y.) 

(See  Advertisement  Pages  93  and  118) 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  T. 

Kaar  Engineering  Co.,  619  Emerson  St, 
Palo  Alto.  Cal. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago,  Ill. 

Lektra  Laboratories,  Inc.,  30  E.  10th  St., 
New  York,  N.  Y. 

Leotone  Radio  Co.,  63  Dey  St.,  New  York, 
N.  Y. 

Lifetime  Corp.,  1825  Adams  St,  Toledo, 
Ohio 

Meek  Industries,  John,  1313  W.  Randolph 
St,  Chicago,  Ill. 

National-Dobro  Corp.,  400  S.  Peoria  St, 
Chicago,  Ill. 

Olson  Mfg.  Co.,  362  Wooster  Ave.,  Akron, 
Ohio 

Operadio  Mfg.  Co.,  St.  Charles,  Ill. 

Philmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Radiotone,  Inc.,  7356  Melrose  Ave.,  Holly- 

Vfcwwl  1^0  1 

RCA  Mfg.  Co..  Camden,  N.  J. 

Rowe  Industries,  Inc.,  3120  Monroe  St., 
Toledo,  Ohio 

Seattle  Radio  Supply,  Inc.,  2117  Second 
Ave.,  Seattle,  Wash. 

Shure  Bros.,  225  W.  Huron  St,  Chicago, 
Ill. 

Sound  Apparatus  Co.,  150  W.  46th  St, 
New  York,  N.  Y. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St..  New  York,  N.  Y. 

Stromherg-Carlson  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 

Tibbetts  Laboratories,  Camden,  Me. 

Transducer  Corp.,  42  W.  48th  St,  New 
York,  N.  Y. 

Turner  Co.,  909  17th  St,  N.E.,  Cedar 
Rapids,  Iowa 

Universal  Microphone  Co.,  Centinela  at 
Warren  Lane,  Inglewood,  Cal. 

Vega  Co.,  155  Columbus  Ave.,  Boston, 
Mass. 

Vlbraloc  Mfg.  Co.,  1273  Mission  St,  San 
Francisco,  Cal. 

Web.«ter-Chlcago  Corp..  5622  Blooming- 
dale  St.,  Chicago,  Ill. 

Webster  Electric  Co.,  De  Koven  Ave.  & 
Clark  St..  Racine,  Wis. 

Western  Eleetrle  Co. — see  Graybar  Elee- 
trlr  Co. 

Western  Sound  A  Electric  Laboratories, 
Inc.,  311  W.  Kilbourn  Ave.,  Mil¬ 
waukee,  Wis. 


Milliammeters 

see  Ammeters 


Milliohmmeters 

see  Ohmmeters 


Mixers. 


MIXERS 

Bogen  &  Co.,  David,  663  Broadway,  New 
York,  N.  Y. 

Cinema  Engineering  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Cal. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Daven  Co.,  158  Summit  St,  Newark,  N.  J. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y.) 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Tech  Laboratories,  7  Lincoln  St.,  Jersey 
City,  N.  J. 

Western  Electric  Co., — see  Graybar  Elec¬ 
tric  Co. 


Monitors _ 

BROADCASTING  MONITORS 

Doolittle  Radio,  Inc.,  7481  S.  Loomis 
Blvd.,  Chicago,  111. 

(See  Advertisement  Page  189) 

Du  Mont  Laboratories,  Inc.,  Allen  B., 
2  Main  Ave.,  Passaic,  N.  J. 

General  Radio  Co.,  30  State  St,  Cani- 
bridge.  Mass. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

Radio  Engineering  Laboratories,  Inc., 
35-54  36th  St,  Long  Island  City, 
N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 


Motor-Generators. 

see  Dynnmoters 

« 

Motors _ 


FRACTIONAL  HORSEPOWER  MOTORS 


Air-Way  Electric  Appliance  Corp.,  2101 
Auburn  Ave.,  Toledo,  Ohio 

Alliance  Mfg.  Co.,  Lake  Park  Blvd.,  Al¬ 
liance,  Ohio 

Allis  Co.,  Louis.  427  E.  Stewart  St., 
Milwaukee,  Wis.  ^ 

Armor  EUectrlc  Mfg.  Co.,  1020  Holland 
St,  Erie,  Pa. 

Baldor  Electric  Co.,  4370  Duncan  Ave., 
St.  Louis,  Mo. 

Barber-Colman  Co.,  River  &  Loomis  Sts., 
Rockford,  Hi. 

Black  &  Decker  Electric  Co.,  Kent,  Ohio 

Bodine  Electric  Co.,  2262  W.  Ohio  St, 
Chicago,  Ill. 

B  &  R  Mfg.  Co.,  Toledo  Factories  Bldg., 
Toledo,  Ohio 

Brown-Brockmeyer  Co.,  1000  S.  Smith- 
ville  Rd.,  Dayton,  Ohio 

Burke  Electric  Co.,  12th  &  Berry  Sts., 

Canatsey  Electric  Mfg.  Co.,  620  Wyan¬ 
dotte  St.,  Kansas  (Mty.  Mo. 

Century  Electric  Co.,  1806  Pine  St,  St. 
Louis.  Mo. 

Crocker- Wheeler  Electric  Mfg.  Co.,  Am¬ 
pere,  N.  J. 

Delco  Appliance  Division,  General  Motors 
Sales  Corp.,  391  Lyell  Ave.,  Roches¬ 
ter,  N.  Y. 

Delco  Products  Dlv.,  General  Motors 
Corp.,  329  E.  First  St,  Dayton,  Ohio 

Diehl  Mfg.  Co.,  Trumbull  &  First  Sts., 
Elizabethport,  N.  J. 

Dumore  Co.,  14th  &  Racine  Sts.,  Racine, 
Wis. 

Electric  Motor  Corp.,  Racine,  Wis. 

Electric  Si>ecialty  Co.,  211  South  St., 
Stamford,  Conn. 

Electro  Dynamic  Works  of  Electric  Boat 
Co.,  Ave.  A  &  North  St.,  Bayonne, 


Emerson  Electric  Mfg.  Co.,  1824  Wash¬ 
ington  Ave.,  St.  Louis,  Mo. 

Fairbanks,  Morse  &  Co.,  600  S.  Michigan 
Ave.,  Chicago,  III. 

Fidelity  Electric  Co.,  332  N.  Arch  St., 
Lancaster,  Pa. 

Franklin  Transformer  Mfg.  Co.,  607  22d 
Ave.,  N.  E.,  Minneapolis,  Minn. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Hansen  Mfg.  Co.,  Princeton,  Ind. 

Haydon  Mfg.  Co.,  Forrestvllle,  Conn. 

Heinze  Electric  Corp.,  Lowell,  Mass. 

Holtzer-Cabot  Electric  Co.,  125  Amory  St., 
Boston,  Mass. 

Howell  Electric  Motors  Co.,  Howell,  Mich. 

Janette  Mfg.  Co.,  568  W.  Monroe  St., 
Chicago,  Ill. 

Kendrick  &  Davis  Co.,  Ia?banon,  N.  H. 

Kimble  Electric  Co.,  2023  W.  Hastings 
St.,  Chicago,  111. 

King^ston-Conley  Electric  Co.,  68  Brook 
Ave.,  North  Plainfield,  N.  J. 


Lelch  Electric  Co.,  Genoa,  Ill. 

Leland  Electric  Co.,  Dayton,  Ohio 

Marathon  Electric  Mfg.  Corp.,  32  Island 
St.,  Wausau,  Wis. 

Master  Electric  Co.,  126  Davis  Ave., 
Dayton,  Ohio 

Merkel-Korff  Gear  Co.,  213  N.  Morgan  St., 
Chicago,  Ill, 

Motorstat  Electric  Corp.,  5006  Euclid  Ave., 
Cleveland,  Ohio 

Northwestern  Electric  Co.,  408  S.  Hoyne 
Ave.,  Chicago,  Ill. 

Ohio  Electric  Mfg.  Co.,  5900  Maurice  Ave., 
Cleveland,  Ohio 

Peerless  Electric  Co.,  740  W.  Market  St., 
Warren,  Ohio 

Redmond  Co.,  A.  G.,  Owosso,  Mich. 

Reliance  Electric  &  Engineering  Co.,  1084 
Ivanhoe  Rd.,  Cleveland,  Ohio 

Reynolds  Electric  Co.,  2650  W.  Congress 
St.,  Chicago,  111. 

Robbins  &  Myers,  1345  Lagonda  Ave., 
Springfield,  Ohio 

Russell  Electric  Co.,  340  W.  Huron  St., 
Chicago,  Ill. 

Signal  Electric  Mfg.  Co.,  1916  Broadway. 
Menominee,  Mich. 

Smith  Mfg.  Co.,  F.  A.,  N.  Union  at 
Augusta,  Rochester,  N,  Y. 

Speedway  Mfg.  Co.,  1834  S.  62d  .\ve., 
(Cicero)  (Chicago,  Ill. 

Standard  Electrical  Products  Co.,  317 
Sibley  St.,  St.  Paul,  Minn. 

Star  Electric  Motor  Co.,  Bloomfield  Ave. 
&  Grove  St.,  Bloomfield,  N.  J. 

Sterling  Electric  Motors,  Inc.,  Telegraph 
Rd.  at  Atlantic  Blvd.,  Los  Angeles, 
Cal. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston, 
Mass. 

Sundt  Engineering  Co.,  4759  Ravenswood 
Ave.,  Chicago,  Ill. 

Sunlight  Electrical  Div.,  General  Motors 
Corn.,  523  Dana  Ave.,  Warren,  Ohio 

U.  S.  Electrical  Motors,  Inc.,  200  E. 
Slauson  Ave.,  Los  Angeles,  Cal. 

Valley  Electric  Corp.,  4221  Forest  Park 
Blvd.,  St.  Ijouis,  Mo. 

Victor  Electric  Products,  Inc.,  2950  Rob¬ 
ertson  Ave.,  Cincinnati,  Ohio 

Wagner  Electric  Corp.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Warren  TeUchron  Co.,  252  ilain  St.,  Ash¬ 
land.  Mass. 

Wesche  Electric  Co.,  B.  A.,  1628  Vine  St., 
Cincinnati,  Ohio 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

MINIA-TURE  MOTORS — see  Motitrs. 

Fractional  Horsepower 

PHONOGRAPH  MOTORS 

Alliance  Mfg.  Co.,  Lake  Park  Blvd., 
Alliance,  Ohio 

Diehl  Mfg.  Co.,  Trumbull  &  First  Sts., 
Elizabethport,  N.  J. 

Electrical  Industries  Mfg.  Co.,  Red  Bank, 
N.  J. 

Emerson  Electric  Mfg.  Co.,  1824  Wash¬ 
ington  Ave.,  St.  Louis,  Mo. 

Fairchild  Aviation  Corp.,  88-OC  Van  Wyck 
Blvd.,  Jamaica,  N.  Y. 

General  Electric  Co.,  Schenectady,  N-.  Y. 

General  Industries  Clo.,  3537  Taylor  St.. 
Elyria,  Ohio 

Presto  Recording  Corp.,  242  W.  55th  St.. 
New  York,  N.  Y. 

Radiotone,  Inc.,  7356  Melrose  Ave.,  Holly¬ 
wood,  Cal. 

RC.4  Mfg.  Co.,  Camden,  N.  J. 

Rotor  Corp.  of  America,  10  Norwood  St., 
Dayton,  Ohio 

Sound  .Apparatus  Co.,  150  W.  46th  St., 
New  York,  N.  Y. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St.,  New  York,  N.  Y. 


Mountings _ 

VIBRATION  INSULATING  MOUNTINGS 

Armstrong  Cork  Co.,  995  Concord  St., 
Lancaster,  Pa. 

Firestone  Tire  &  Rubber  Co.,  12  S.  Main 
St.,  Akron,  Ohio 

Goodrich  Co.,  B.  F.,  500  S.  Main  St., 
Akroxl,  Ohio 

Johns-Manville,  22  E.  40th  St.,  New  York, 
N.  Y. 

Korfund  Co.,  48-15  32d  PI.,  Long  Island 
City,  N.  Y. 

Lord  Mfg.  Co.,  1635  W.  12th  St.,  Erie,  Pa. 

Vibration  Eliminator  Co.,  25-08  37th  Ave., 
Long  Island  City,  N.  Y. 


Multipliers _ 

VOLTMETER  MULTIPLIERS 

Daven  Co.,  168  Summit  St.,  Newark,  N.  J. 
Farnsworth  Television  &  Radio  Corp., 
Fort  Wayne,  Ind. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Instrument  Resistors,  Inc.,  25  Amity  St., 
Little  Falls,  N.  J. 
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tlieteTRONIC  and  ALLIED  INDUSTRIES 


Precision  Resistor  Co.,  334  Badger  Ave., 
Newark,  N.  J. 

Sensitive  Research  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  York,  N.  Y. 
Shalicross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale.  Pa. 


Needles. 


CUTTING  NEEDLES 

Acton  Co.,  H.  W.,  370  Seventh  Ave.,  New 
York,  N.  Y. 

Arrow  Radio  Co.,  900  \V.  Jackson  Blvd., 
Chicago,  lii. 

Audio  Device.s,  Inc.,  1600  Broadway,  New 
York,  N.  Y. 

Brush  Deveiopinent  Co.,  3311  Perkins 
Ave.,  Cleveiand,  Ohio 

Carron  Mfg.  Co.,  415  S.  Aberdeen  St., 
Chicago,  Hi. 

Cook,  F.  L.,  606  Parkman  Ave.,  Los 
Angeies,  Cai. 

Duotone  Co.,  799  Broadway,  New  York. 

N.  Y. 

Eldeen  Co.,  176  W.  Wisconsin  Ave.,  Mil- 

Blectrlcal  Industries  Mfg.  Co.,  Red  Bank, 

N.  J. 

Electrovox  Co.,  424  Madi.«on  Ave.,  New 
York,  N.  Y. 

Fairchiid  Aviation  Corp.,  88-06  Van  Wyck 
Bivd.,  Jamaica,  N.  Y. 

Federal  Recorder  ('o.,  Elkhart,  Ind. 

General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford.  III. 

General  Phonograph  Co.,  Putnam,  Conn. 

Gerett  Corp.,  M.  A.,  2947  N.  30th  St., 
Milwaukee,  Wls. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  HI. 

Mirror  Record  Corp.,  58  W.  25th  St.,  New 
York,  N.  Y. 

Music  Master  Mfg.  Co.,  508  S.  Itearborn 
St.,  Chicago,  Hi. 

Musicraft  Records,  Inc.,  242  W.  55th  St., 
New  York,  N.  Y’. 

Permo  Products  Corp.,  6415  Ravenswood 
Ave.,  Chicago,  Hi. 

Pfanstiehl  Chemical  Co.,  104  Lake  View 
Ave.,  Waukegan,  111. 

Phonograph  Needle  Mfg.  Co.,  12  Dudley 
St.,  Providence,  R.  I. 

Piezoelectric  Laboratories,  612  Rockland 
Ave.,  New  York,  N.  Y". 

Presto  Recording  Corp.,  242  W.  55th  St., 
New  York,  N.  Y’. 

Radiotone,  Inc.,  7356  Melrose  Ave.,  Holly¬ 
wood,  Cal. 

Rangertone,  Inc.,  201  Verona  Ave., 
Newark.  N.  J. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Recordisc  Corp.,  393  Brt>adway,  New 
Y'ork,  N.  Y. 

Recoton  Corp.,  42  W.  15th  St.,  New  Y'ork, 
N.  Y. 

Sound  Apparatus  Co.,  150  W.  46th  St., 
New  York,  N.  Y. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St.,  New  York.  N.  Y. 

Stangard  Products  Co.,  4111  Fort  Hamil¬ 
ton  Pkwy.,  Brooklyn.  N.  Y. 

Wilcox-Gay  Corp.,  Charlotte,  Mich. 

PL.'YY'B.YCK  NEEDLES — see  Needles, 
Playing 

PLAYING  NEEDLES 

Acton  Co.,  H.  W.,  370  Seventh  Ave.,  New 
York,  N.  Y’. 

Carron  Mfg.  Co.,  415  S.  Aberdeen  St., 
Chicago,  Ill. 

c'ook,  F.  L.,  606  I’arkman  Ave.,  Los 

Decca  Records,  Inc.,  50  W.  57th  St.,  New 
York,  N.  Y'. 

Duotone  Co.,  799  Broadway,  New  York, 
N.  Y. 

Eldeen  Co.,  176  W.  Wisconsin  Ave.,  Mil¬ 
waukee,  Wls. 

Electrovox  Co.,  424  Madison  Ave.,  New 
Y-ork,  N.  Y. 

Federal  Recorder  Co.,  50  W.  57th  SL, 
New  York,  N.  Y. 

Garrard  Sales  Corp.,  296  Broadw.ay,  New 
York,  N.  Y. 

General  Phonograph  Co.,  Putnam,  Conn. 

Gerett  Corp.,  M.  A.,  2917  N.  3oth  St., 
Milwaukee,  Wis. 

Harris  Mfg.  Co.,  2422  W.  Seventh  St., 
Los  Angeles.  Cal. 

Howard  Radio  Co..  1731  Belmont  Ave., 
Chicago.  Hi. 

Lowell  Needles  Co.,  1  Wildore  St.,  Put¬ 
nam.  Conn. 

Mirror  Record  Corp.,  58  W.  25th  St., 
New  Y'ork,  N.  Y. 

Musicraft  Records,  Inc.,  242  YV.  55th  St., 
New  Y’ork.  N.  Y*. 

Music  Master  Mfg.  (7o.,  508  S.  Dearborn 
St..  Chicago,  Ill. 

Peerless  Album  Co.,  38  W.  21st  St.,  New 
Y’ork,  N.  Y’. 

Permo  Products  Corp.,  6415  Ravenswood 
Ave..  Chicago,  111. 

Pfanstiehl  Chemical  Co..  105  Lakevlew 
Ave.,  Waukegan,  Ill. 


Phonograph  Needle  Mfg.  Co.,  42  Dudley 
St.,  Providence,  R.  I. 

Presto  Recording  Corp.,  242  W.  55th  St., 
New  York,  N.  Y. 

Rangertone,  Inc.,  201  Verona  Ave.,  New- 
cirlc  J* 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Recoton  Corp.,  42  W.  15th  St.,  New  York, 
N.  Y. 

Smith,  Herman,  180  Lafayette  St.,  New 
York,  N.  Y. 

Sound  Apparatus  Co.,  150  W.  46th  St., 
New  York,  N.  Y. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St.,  New  York,  N.  Y. 
Stangard  Products  Co.,  4111  Ft.  Hamil¬ 
ton  Pkwy.,  Brooklyn,  N.  Y. 

We.stern  Sound  &  Electric  Laboratories, 
311  W.  Kilboum  Ave.,  Milwaukee, 
Wls. 

Wilcox-Gay  Corp.,  Charlotte,  Mich. 
KECOKDINO  NEEDLES — see 
Needles,  Cutting 

KEPKODITINO  NEKI4LES - see 

Needles,  Playing 


Nickel. 


Apollo  Metal  Works,  6601  S.  Oak  Park 
Ave.,  Chicago,  Hi. 

General  Plate  Dlv.,  Metals  &  Controls 
Corp.,  Attleboro,  Mass. 

Ingersoll  Steel  &  Disc  Co.,  New  Castle, 
Ind. 

International  Nickel  Co.,  67  Mali  St.. 
New  York,  N.  Y. 

(See  .\d  vertlsement  Page  18) 

Lukens  Steel  Co.,  Coatesvllle,  Pa. 
Superior  Metal  Corp.,  Clearing,  Ill. 
Thomas  Steel  Co.,  Warren,  Ohio 


Nuts. 


MACHINE  SCREW  NUTS 


Drake  Lock-Nut  Co.,  2440  E.  75th  St., 
Cleveland,  Ohio 

Elastic  Stop  Nut  Corp.,  2371  Vauxhall 
Rd.,  Union,  N.  J. 

Industrial  Lock  Nut  Co.,  Soutli  Hanover, 
Mass. 

Palnut  Co.,  62  Cordler  St.,  Irvington, 
N.  J. 

Pittsburgh  Screw  &  Bolt  Corp.,  2719 
Preble  Ave.,  N.  S.,  Pittsburgh,  Pa. 

Security  Metal  Products,  Inc.,  345  E 
Kalamazoo  Ave.,  Kalamazoo,  Mich. 

Standard  Pressed  Steel  Co.,  Jenklntown, 
Pa. 

(See  .Advertisement  Page  136) 

Tinnerman  Stove  &  Range  Co.,  Speed 
Nut  Div.,  2042  Fulton  Rd.,  Cleveland, 
Ohio 

WING  NUTS 

Billings  &  Spencer  Co.,  Laurel  &  Park 
Sts.,  Hartford,  Conn. 

Chicago  Screw  Co.,  1026  S.  Human  Ave., 
(Chicago,  111. 

Clark  Bro.s.  Bolt  Co.,  Milldale,  Conn. 

Harper  Co.,  H.  M.,  2630  Fletcher  St, 
Chicago,  Ill. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

Manufacturers  Screw  Products,  222  W. 
Hubbard  St.,  Chicago,  III. 

Parker-Kalon  Corp.,  200  Varick  St.,  New 
York,  N.  Y’. 

Pheoll  Mfg.  Co.,  5700  Roosevelt  Rd., 
Chicago,  Ill. 

Reed  &  Prince  Mfg.  Co.,  Duncan  Ave., 
Worce.ster,  Mas.s. 

United  Screw  &  Bolt  Corp.,  2513  YV.  Cul- 
lerton  St.,  Chicago,  HI. 


Ohmmeters. 


Arrow  Automatic  Products  Corp.,  29 
Vestry  St,  New  York,  N.  Y. 

Barnes  Co.,  Div.  of  Associated  Spring 
Corp.,  Wallace,  Bristol,  Conn. 

Bayonne  Bolt  Corp.,  Humphrey  Ave.  at 
Second  St,  Bayonne,  N.  J. 

Blake  &  Johnson  Co.,  1495  Thomaston 
Ave.,  Waterville.  (7onn. 

Chicago  Screw  Co.,  1026  S.  Homan  Ave., 
Chicago.  III. 

Clark  Bros.  Bolt  Co.,  Milldale,  f'onn. 

Clendenin  Bros.,  108  South  St.,  Baltimore, 
Md. 

Cleveland  Cap  Screw  Co.,  2917  E.  79th 
St,  Cleveland.  Ohio 

Continental  Screw  Co.,  New  Bedford, 
Ma.ss. 

Corbin  Div.,  American  Hardware  Corp., 
P.  &  F.,  New  Britain,  Conn. 

Detroit  Plating  Industries,  1043  Mt.  El¬ 
liott,  Detroit,  Mich. 

Hari>er  Co.,  H.  M.,  2630  Fletcher  St., 
Chicago,  111. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

Haskell  Mfg.  Co..  William  H.,  22  Com¬ 
merce  St.,  Pawtucket.  R.  I. 

I.Amson  &  Sessions  C'o.,  1971  YV.  85th  St., 
Cleveland,  Ohio 

Line  Material  Co.,  740  N.  Second  St,  Mil- 

Mld-YVest  Screw  Products  Co..  Main  &  St. 
George  Sts.,  St.  Ia>iils.  Mo. 

Milton  Mfg.  Co.,  Milton,  I’a. 

New  England  Screw  Co.,  4  4  Farnsworth 
St.,  Boston,  Mass. 

Pheoll  Mfg.  Co.,  5700  R<x>sevelt  Rd.,  Chi¬ 
cago.  Ill. 

I’ittsbnrgh  Screw  &  Bolt  Corp.,  2719 
Preble  .Vve..  N.  S.,  Pittslmrgh,  Pa. 

Progressive  Mfg.  Co.,  52  Norwood  St., 
Torrington,  Conn. 

Reed  &  Prince  Mfg.  Co.,  Duncan  Ave., 
Worcester,  Mas.s. 

Rhode  Island  Tool  Co.,  ItS  YV.  River  St., 
Providence,  R.  I. 

Rockford  Bolt  *  Steel  Co..  126  Mill  St, 
Rockford.  III. 

Riis.sell,  Burd.sall  &  YY’ard  Bolt  &  Nut 
Co.,  Midland  Ave.,  Port  Chester, 
N.  Y. 

St.  Louis  Screw  &  Bolt  Co.,  6900  N. 
Broadway,  St.  I,ouis,  Mo. 

.Scovill  Mfg.  Co.,  99  Mill  St.,  YY’aterbury, 
Conn. 

Tinnerman  Prodticts.  Inc.,  2038  Fulton 
Rd..  Cleveland.  Ohio 

T’nited  Screw  &  Bolt  Corp..  2513  YV.  Cul- 
lerton  St.,  Chicago,  TII. 

YY’estern  .Automatic  Machine  Screw  Co., 
922  Foster  .Vve.,  Elyria,  Ohio 

SELF  LOCKING  NUTS 

.Automatic  Nut  Co..  Lebanon.  I’a. 

Clark  Bros.  Bolt  Go..  Milldale,  Conn. 

Columbia  Nut  &  Bolt  Co..  945  Main  St., 
Bridgeport,  Conn. 


OHMMETERS 

Biddle  Co.,  James  G.,  1211-13  Arch  St, 
Philadelphia,  Pa. 

Borden  Electric  Co.,  Summit,  N.  J. 

Burton-Rogers  Co.,  857  Boylstnn  St.,  Bos¬ 
ton,  Mass.  (Sole  Distributors  for 
Hoyt  Electrical  Instrument  Works, 
Boston,  Mass.) 

Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  .New  Y’ork,  N.  Y. 

CIough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  HI. 

De  Jur-Am.sco.  Corp.,  Shelton,  Conn. 

Esterline- Angus  Co.,  (Speedway  City) 
Indianapolis,  Ind. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Gray  Instrument  Co.,  64  YV.  Juhn.son  St, 
(Germantown)  Philadelphia,  Pa. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Hoyt  Electrical  Instrument  Works — see 
Burton-Rogers  Co, 

Industrial  Instrument  Co.,  2249  14th  St. 
S.  W.,  Akron,  Ohio 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City,  N.  J. 

Illinois  Testing  I.,aboratories,  420  N.  La 
Salle  St,  Chicago,  III. 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Martindale  Electric  Co.,  1371  Hird  Ave., 
Cleveland,  Ohio 

Nortf)n  Electrical  Instrument  Co.,  79 
Hilliard  St.,  Manchester,  Conn. 

Radio  City  Products  Co.,  88  Park  PI.. 
New  Y’ork,  N.  Y. 

Rawson  Electrical  Instrument  Co.,  102 
Potter  St.,  Cambridge.  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Rubicon  Co.,  29  N.  Sixth  St,  Philadelphia, 
Pa. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Sensitive  Re.search  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  Y’ork.  N.  Y. 

ShallrroHS  Ylfg.  Co.,  10  Jarknon  Ave., 
Collingdale.  Pa. 

(See  .Advertisement  Page  113) 

Simpson  Electric  Co.,  5218  \V.  Kinzie  St. 
Chicago,  Ill. 

Triplett  Electrical  Instrtiment  Co.,  286 
Harmon  Rd..  Bluffl<*n.  Ohio 

Triumph  Mfg.  Co.,  4017  W.  I,ake  St. 
Chicago,  III. 

Welch  Mfg.  Co.,  YV’.  M..  1515  Sedgwick 
St.,  Chicago.  III. 

YY’est inghou.se  Electric  &  Mfg.  C*..,  East 
Plttsbiirgh,  Pa. 

YVeston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark.  .N.  J. 

YVheelco  Instruments  Co.,  1933  S.  Halsted 
.St.,  f’hicago.  Ill. 


OscillaioTs  _ 

AUDIO-FREQUENCY  OSCILLATORS 

.Audio-Tone  Oscillator  Co..  60  YY’alier  St, 
Bridgeport.  Conn. 

Cambridge  Instrument  Co..  Grand  Central 
Terminal.  New  York.  N.  Y’. 
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Oscillators _ 

AUDIO-FREQUENCY  OSCILLATORS 
(conttnued) 


Carron  Mfg.  Co.,  415  S.  Abardeen  St., 
Chicago,  111. 

Clough-Brengle  Co.,  5601  Broadway,  Chi¬ 
cago,  111. 

Electro-Medical  Laboratory,  Inc.,  Hollis- 
ton.  Mass. 

Electronic  Products  Co.,  St.  Charles,  Ill. 
Ferris  Instrument  Co.,  Boonton,  N.  J. 
General  Badio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Geophysical  Instrument  Co.,  1315  Half 
St.,  S.  E.,  Washington,  D.  C. 
Hewlett-Packard  Co.,  481  Page  Mill  Rd., 
Palo  Alto,  Cal. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 
I.ieed8  &  Northnip  Co.,  4970  Stenton  Ave., 
Cleveland,  Ohio 

Measurements  Corp.,  Boonton,  N.  J. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Supreme  Instruments  Corp.,  Greenwood, 

Televlso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 
Triumph  Mfg.  Co.,  4017  W.  Lake  St., 
Chicago,  Ill. 

BEAT  FREQUENCV  OSCILLATORS 
— see  Oscillators,  Audio-Frequency 

RADIO-FREQUENCY  OSCILLATORS 

,\udio-Tone  Oscillator  Co.,  60  Walter  St., 
BridgeiHjrt,  Conn. 

Burton-Rogers  Co.,  857  Boylston  St., 
Boston,  Mass.  (Sole  Distributors  for 
Hoyt  Electrical  Instrument  Works, 
Boston,  Mass.) 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  Ill. 

Electro-Medical  Laboratory,  Inc.,  Hollis- 
ton.  Mass. 

Ferris  Instrument  Corp.,  Boonton,  N.  J. 
General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Geophysical  Instrument  Co..  1315  Half 
St.,  S.  E.,  Washington,  D.  C. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 
Hoyt  Electrical  Instrument  Works  —  see 
Burton-Rogers  Co. 

Jackson  Electrical  Instrument  Co.,  129 
Wayne  Ave.,  Dayton,  Ohio 
McFarlin  Co.,  29  W.  Marion  Ave.,  Youngs¬ 
town,  Ohio 

Measurements  Corp.,  Boonton,  N.  J. 
Precision  Apparatus  Co.,  647  Kent  Ave., 
Brooklyn,  N.  Y. 

Premier  Crystal  Laboratories.  Inc.,  63 
Park  Row,  New  York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Simpson  Electric  Co.,  5218  W.  Kinzie  St., 
Chicago,  Ill. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Televiso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill  . 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 
Triumph  Mfg.  Co.,  4017  W.  I.ake  St., 
Chicago,  Ill. 

Weston  Electric  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

TEST  OSCILLATORS — see 
Anal.vzers,  Radio  Set 

Oscillographs _ 

CATHODE-RAY  OSCILLOGRAPHS 

Clough-Brengle  Co.,  5501  Broadway, 
Chicago,  Ill. 

Oil  Mont  Laboratories,  Inc.,  Allen  B.,  632 
Valley  Rd.,  Upper  Montclair,  N.  J. 
(See  Advertisement  Page  146) 
Electro-Medical  Laboratory,  Inc.,  Hollis- 
ton.  Mass. 

Fredericks  Co.,  George  E.,  Bethayres,  Pa. 
General  Electric  Co.,  Schenectady,  N.  Y, 
General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 
Jackson  Electrical  Instrument  Co.,  129 
Wayne  Ave.,  Dayton,  Ohio 
Jones-Orme  Co.,  1645  Hennepin  Ave.,  St. 
Paul,  Minn. 

Radex  Corp.,  1733  Milwaukee  Ave.,  Chi¬ 
cago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd..  Bluffton,  Ohio 
Triumph  Mfg.  Co.,  4017  W.  Lake  St. 
Chicago.  Ill. 

United  Clnephone  Co.,  Torrlngton,  Conn. 
United  Transformer  (jo.,  160  Varick  St., 
New  York,  N.  Y. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


MOVING-CONDUCTOR  OSCILLOGRAPHS 

Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 
Geophysical  Instrument  Co.,  1315  Half 
St.,  S.  E.,  Washington,  D.  C  . 
Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


MULTI  ELEMENT  OSCILLOGRAPHS 

Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 
Electro-Medical  Laboratory,  Inc.,  Hollls- 
ton.  Mass. 

Engineering  Laboratories,  Inc.,  624  E. 

Fourth  St.  Tulsa,  Okia. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Geophysical  Instrument  Co.,  1315  Half 
St,  S.  E.,  Washington,  D.  C. 

Ruska  &  Co.,  WaMer,  2332  Bellaire  Blvd., 
Houston,  Texas 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

PIEZOELECTRIC  OSCILLOGRAPHS 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 
Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 
Electro-Medical  Laboratory,  Inc.,  Hollis- 
ton.  Mass. 

Engineering  Laboratories,  Inc.,  624  E. 

Fourth  St.,  Tulsa,  Okla. 

Geophysical  Instrument  Co.,  1316  Half  St., 
S.  Ey^  Washington,  D.  C. 

Heiland  Research  Corp.,  Club  Bldg.,  Den¬ 
ver,  Col. 

McFarlin  Co.,  29  W.  Marion  Ave.,  Youngs¬ 
town,  Ohio 

Ruska  &  Co.,  Walter,  2332  Bellaire  Blvd., 
Houston,  Texas 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


Oscilloscopes _ 

CATHODE-RAY  OSCILLOSCOPES 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 
Cambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 
Clough-Brengle  Co.,  5501  Broadway, 
(Chicago,  HI. 

Dll  Mont  Luboratories,  Inc.,  Allen  B.,  632 
Valley  Rd.,  Upper  Montclair,  N.  4. 
(See  Advertisement  Page  146) 
Electro-Medical  Laboratory,  Inc.,  Hollis- 
ton.  Mass. 

Engineering  I.Aboratories,  Inc.,  624  E. 

Fourth  St.,  Tulsa,  Okla. 

General  Electric  Co.,  Schenectady,  N.  Y. 
General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Geophysical  Instrument  Co.,  1315  Half 
St.,  S.  K,  Washington,  D.  C. 

Heiland  Research  Corp.,  Club  Bldg.,  Den¬ 
ver,  Col. 

Jackson  Electrical  Instrument  Co.,  129 
Wayne  Ave.,  Dayton,  Ohio 
Jones-Orme  Co.,  1645  Hennepin  Ave.,  St. 
Paui,  Minn. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Ruska  &  Co.,  Walter,  2332  Bellaire  Blvd., 
Houston,  Texas 

Sound  Apparatus  Co.,  150  W.  46th  St., 
New  York,  N.  Y. 

Supreme  Instrument  Corp.,  Greenwood, 
Miss. 

Thordarson  Electric  Mfg.  Co.,  600  W. 

Huron  St.,  Chicago,  Ill. 

Triumph  Mfg.  Co.,  4017  W.  Lake  St., 
Chicago,  Ill. 

United  Transformer  Co.,  150  Varick  St., 
New  York,  N.  Y. 

Westinghouse  Electric  &  Mfg.  Co..  East 
Pittsburgh,  Pa. 


Ovens _ 

QUARTZ  TEMPERATURE  CONTROL 
OVENS 

Bendix  Radio  Corp.,  920  E.  Fort  Ave., 
Baltimore,  Md. 

Burnett,  Wm.  W.  L.,  4814  Idaho  St.,  San 
Diego,  Cal. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St.,  New  York,  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y. ) 

Mei.ssner  Mfg.  Co.,  Mt.  Carmel,  Ill. 

Precision  Piezo  Service,  427  Asia  St., 
Baton  Rouge,  La. 

Premier  Crystal  Laboratories,  Inc.,  63 
Park  Row,  New  York,  N.  Y. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 
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_ 


Phonographs _ 

ELECTRIC  PHONOGRAPHS  and 
RECORD  PLAYERS 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Communications  Corp.,  123 
Liberty  St.,  New  York,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Ave., 
Long  Island  City,  N.  Y. 

Autocrat  Radio  Co.,  3855  N.  Hamilton 
Ave.,  Chicago,  Ill. 

Calvert  Motors  Associates,  Ltd.,  1028 
Linden  Ave.,  Baltimore,  Md. 

c'hicago  Sound  Systems  Co.,  316  B.  Grand 
Ave.,  Chicago,  III. 

Cinematone  Corp.,  1107  N.  Highland  Ave., 
Hollywood,  Cal. 

Columbia  Recording  Corp.,  1473  Barnum 
Ave.,  Bridgeport,  Conn. 

Continental  Radio  &  Television  Corp., 
3800  W.  Cortlandt  St.,  Chicago,  Ill. 

Decca  Records,  Inc.,  50  W.  67th  St.,  New 
York,  N.  Y. 

De  Wald  Radio  Mfg.  Corp.,  436  Lafayette 
St.,  New  York,  N.  Y. 

D-X  Radio  Products  Co.,  1575  Milwaukee 

A  VA  Til 

Dynavox’  Corp.,  65’  E.  11th  St.,  New  York, 
N.  Y. 

Electro  Acoustic  Co.,  2131  Bueter  Rd., 
Fort  Wayne,  Ind. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Espey  Mfg.  Co.,  305  E.  63d  St.,  New 
York.  N.  Y. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St.,  Fort  Wayne,  Ind. 

Gabel  Mfg.  Co.,  John,  1200  W.  I.ake  St., 
Chicago,  111. 

Garrard  Sales  Corp.,  296  Broadway,  New 
York,  N.  Y. 

Gibbs  &  Co.,  Thomas  B.,  900  W.  Lake 
St.,  Chicago,  Ill. 

Graybar  EJlectric  Co.,  Lexington  Ave.  at 
43d  St.,  New  York,  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York.  N.  Y.) 

Harris  Mfg.  (jo.,  2422  W.  Seventh  St., 
Los  Angeles,  Cal. 

Herbert  Corp.,  600  N.  Albany,  Chicago, 
Ill. 

Lafayette  Radio  Corp.,  100  Sixth  Ave., 
New  York,  N.  Y. 

Magnavox  Co.,  2131  Bueter  Rd.,  Fort 
Wayne,  Ind. 

Majestic  Radio  &  Television  Co.,  2600  W\ 
50th  St.,  Chicago,  Ill. 

Marconiphone,  Inc.,  679  Madison  Ave., 
New  York,  N.  Y. 

Meek  Industries,  John,  1813  W.  Randolph 
St..  Chicago,  Ill. 

Miles  Reproducer  Co.,  812  Broadway,  New 
York,  N.  Y. 

Miller  Co..  J.  W.,  5917  S.  Main  St.,  Los 
O&l 

Mills  Novelty  Co.,  4100  Fullerton  Ave., 
Chicago.  Ill. 

Music  Master  Mfg.  Co.,  508  S.  Dearborn 
St.,  Chicago,  Ill. 

Operadio  Mfg.  (jo.,  St.  Charles,  Ill. 

Pacent  Engineering  Corp..  79  Madison 
Ave.,  New  York,  N.  Y 

Philco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Philharmonic  Radio  Co.,  21  W.  45th  St., 
New  York,  N.  Y. 

Presto  Recording  Corp.,  242  W.  55th  St., 
New  York,  N.  Y. 

Radlad  Service,  154  E.  Erie  St.,  Chicago, 

111. 

Radolek  Co.,  601  W.  Randolph  St.,  Chi¬ 
cago,  111. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Regal  Amplifier  Mfg.  Corp.,  14  W.  17th 
St,  New  York,  N.  Y. 

Rieber,  Ina,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles,  Cal. 

Rock-Ola  Mfg.  Corp.,  867  N.  Kedzie  Ave., 
Chicago,  Ill. 

Seeburg  Corp.,  J.  P.,  1510  N.  Dayton  St., 
Chicago,  Ill. 

Sillcox  Radio  &  Television  Corp.,  60  Wall 
Tower,  New  York,  N.  Y. 

Sonora  Radio  &.  Phonograph  Corp..  2626 
W.  Washington  St.,  Chicago,  Ill. 

Sonata  Phonograph  Mfg.  Co.,  410  E.  32d 
St,  New  York,  N.  Y. 

Sound  Apparatus  Co.,  150  W.  46th  St., 
New  York,  N.  Y. 

Sparks-Withington  Co.,  E.  Ganson  Ave., 
Jackson,  Mich. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St,  New  York,  N.  Y. 

Stangard  Products  Co.,  4111  Ft.  Hamil¬ 
ton  Pkwy.,  Brooklyn.  N.  Y. 

Stromherg-Carl.son  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 

Talk-A-Phone  Mfg.  Co.,  1219  W.  Van 
Buren  St.,  Chicago,  Ill. 

Transformer  Corp.  of  America,  69 
Wooster  St.,  New  York,  N.  Y. 

Troy  Radio  &  Television  Co..  1144  S. 
Olive  St,  Los  Angeles,  Cal. 

United  Cinenhone  Corp.,  Torrington.  Conn. 

Universal  Microphone  Co.,  Inglewood. 
Cal. 
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Warner  Co.,  J.  J.,  1244  Larkin  St.,  San 
Francisco.  Cal. 

Waters-Conley  Co.,  501  First  St.,  N.W., 
Rochester,  Minn. 

Webster-Chlcago  Corp.,  5622  Blooming- 
dale  Ave.,  Chicago,  Ill. 

Western  Electric  Co., — see  Graybar  Elec¬ 
tric  Co. 

Wurlltxer  Mfg.  Co.,  Rudolph,  North  Ton- 
awanda,  N.  Y. 


Photometers. 


PHOTO-ELECTRIC  PHOTOMETERS 
— see  Meters,  Light 


Phototubes. 


see  Cells,  Photo-Electric 


Pickups. 


PHONOGRAPH  PICKUPS 

Ainperite  Corp.,  561  Broadway,  New 
York,  N.  Y. 

.\.8tatic  Microphone  Laboratories  Inc., 
830  Market  St..  Youngstown,  Ohio 

Vudak  Co.,  SOO  Fifth  Ave.,  New  York. 

N.  Y. 

(See  Advertlsemeat  Page  190) 

\udio  Devices,  Inc.,  1600  Broadway,  New 
York,  N.  Y. 

Krnsli  Development  Co..  SSll  Perkins 
Ave.,  Cleveland,  Ohio 
(See  Advertisement  Page  86) 

t^arron  Mfg.  Co.,  415  S.  Aberdeen  SL, 
Chicago,  Ill. 

L>ecca  Records,  Ina,  50  W.  57th  St.,  New 
York,  N.  Y. 

Electrical  Industries  Mfg.  Co.,  Red  Bank, 
N.  J. 

Electrical  Research  Products,  Inc.,  76 
Varick  St.,  New  York,  N.  Y. 

Fairchild  Aviation  Corp.,  88-06  Van 
Wyck  Blvd.,  Jamaica,  N.  Y. 

Gabel  Mfg.  Co.,  John,  1200  W.  I^ke  St., 
(Chicago,  III. 

Garrard  Sales  Corp.,  296  Broadway,  New 
York,  N.  Y. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St.,  New  York,  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Meek  Industries,  John,  1313  W.  Randolph 
St.,  Chicago,  111. 

Miller  Corp.,  Wm.,  362  W.  Colorado  St., 
Pasadena,  Cal. 

Pacent  Engineering  Corp.,  79  Madison 
Ave.,  New  York,  N.  Y. 

Presto  Recording  Corp.,  242  AV.  55th  St.. 
New  York,  N.  Y. 

Proctor  Co.,  B.  A.,  230  Park  Ave.,  New 
York,  N.  Y. 

Radiotone,  Tnc.,  7356  Melrose  Ave.,  Holly¬ 
wood,  Cal. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Rowe  Industries,  Inc.,  3120  Monroe  St., 
Toledo,  Ohio 

Shure  Bros.,  225  W.  Huron  St.,  Chicago, 
Ill. 

Sound  .Apparatus  Co.,  150  W.  46th  St.. 
New  York,  N.  Y. 

Speak  O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St.,  New  York,  N.  Y. 

Ttnited  CInephone  Corp.,  Torrlngton,  Conn. 

Universal  Microphone  Co.,  Inglewood,  Cal. 

Webster-Chicago  Corp.,  5622  Blooming- 
dale  Ave.,  Chicago,  III. 

Webdfer  Electric  Co.,  Racine,  Wl«. 

(See  .4dvcrf laement  Page  90) 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 


Plants. 


ELECTRIC  POWER  PLANTS 

Delco  Appliance  Div.,  General  Motors 
Sales  Corp.,  391  Lyell  Ave.,  Roches¬ 
ter,  N.  Y. 

De  Vrv  Corp.,  1111  Armltage  Ave.,  Chi¬ 
cago,  111. 

Eicor,  Inc.,  1060  W.  Adams  St.,  Chicago, 
111. 

Electric  Specialty  Co.,  211  South  St., 
Stamford,  Conn. 

Janette  Mfg.  Co.,  558  W.  Monroe  St., 
Chicago,  III. 

Kato  Engineering  Co.,  530  N.  Front  St., 
Mankato,  Minn. 

Midco  Mfg.  &  Distributing  Co.,  S.  13th  & 
Kentucky  Ave.,  Sheboygan,  Wis. 

Onan  &  Sons,  D.  \V.,  43  Royalston  Ave., 
Minneapolis,  Minn. 

Pioneer  Gen-E-Motor  Corp.,  5849  Dickens 
Ave.,  Chicago.  Til. 

Potter  Co.,  1950  Sheridan  Rd.,  North  Chi¬ 
cago,  Ill. 


Plastics. 


MANUFACTURERS  ol  PLASTICS 


American  Phenolic  Corp.,  1250  Van  Buren 
St.,  Chicago,  Ill. 

Itakellte  Corp.,  30  E.  4Sd  8t.,  New  York, 
N.  Y, 

(See  Advertlaement  Page  79) 

Beetle  Products  Dlv.  of  American  Cyana- 
mld  Co.,  30  Rockefeller  Plaxa,  New 
York.  N.  Y.  „ 

ttarbide  A  Carbon  Chemicals  Corp.,  30  B. 

42d  St.,  New  York,  N.  Y, 

Catalin  Corp.,  1  Park  Ave.,  New  York, 
N.  Y. 

Celluloid  Corp.,  10  E.  40th  St.,  New  York, 


N.  Y. 

Continental-Diamond  Fibre  Co.,  18  Chapel 
8t.,  Newark,  Del. 

du  Pont  de  Nemours  &  Co.,  EJ.  I.,  626 
Schuyler  Ave.,  Arlington,  N.  J. 
Durez  Plastics  &  Chemicals,  Inc.,  Walck 
Rd.,  North  Tonawanda,  N.  Y. 

Durite  Plastics,  Div.  Stokes  A  Smith  Co., 
5010  Summerdale  Ave.,  Philadelphia, 


Pa. 


Flberloid  Corp.,  Indian  Orchard,  Mass. 
General  Electric  Co.,  Plastics  Dept.,  1 
Plastics  Ave.,  Pittsfield,  Mass. 
Irvington  Varnish  &  Insulator  Co.,  lU 
Argyle  Terrace,  Irvington,  N,  J. 
Keasbey  &  Mattison  Co.,  Butler  Ave.. 
Ambler,  Pa. 

Makalot  Corp.,  262  Washington  St.,  Bos¬ 
ton,  Mass. 


.Moimantu  tTirmiral  Co.,  Plastics  Dlv., 


Springfield,  Mass. 

(See  Advertisement  Page  29) 
Plaskon  Co.,  2112  Sylvan  Ave.,  Toledo, 
Ohio 

Reilly  Tar  &  Chemical  Corp.,  Merchants 
Bank  Bldg.,  Indianapolis,  Ind. 
Synthane  Corp.,  Oaks.  Pa. 

(Nee  Advertisement  Page  67) 
Tennessee  Eastman  Corp.,  Kingsport, 
Tenn. 

Westinghouse  Electric  A  Mfg.  Co.,  Blast 
Pittsburgh,  Pa. 


MOLOERS  oi  PLASTICS 

Accurate  Molding  Corp.,  116  Nassau  St., 
Brooklyn,  N.  Y. 

Alden  Products  Co.,  716  Center  St., 
Brockton,  Mass. 

American  Insulator  Corp.,  New  Freedom. 
Pa. 

American  Phenolic  Corp.,  1250  Van  BTuren 
St..  Chicago,  Ill. 

Auburn  Button  Works,  Ina,  48  Canoga 
St.,  Auburn,  N.  Y. 

Bakelite  Corp.,  30  B.  42d  St.,  New  York, 
N.  Y. 

Beetle  Products  Div.  of  American  Cyana- 
mid  Co.,  30  Rockefeller  Plaza,  New 
York,  N.  Y. 

Boonton  Molding  Co.,  Boonton,  N.  J. 

Brach  Mfg.  Corp.,  L.  S.,  55  Dickerson  St., 
Newark,  N.  J. 

Breeze  Corps.,  24  S.  Sixth  St.,  Newark, 
N.  J. 

Catalin  Corp.,  1  Park  Ave.,  New  York, 
N.  Y. 

Celluloid  Corp.,  180  Madison  Ave.,  New 
York.  N.  Y. 

Chicago  Molded  Products  Corp.,  1029  N. 
Kolmar  Ave.,  Chicago,  Ill. 

Cincinnati  Moulding  Co.,  2037  Florence 
Ave.,  Cincinnati,  Ohio 

Cleveland  Plastics,  Inc.,  12910  Taft  Ave., 
Cleveland,  Ohio 

Colt’s  Patent  Fire  Arms  Mfg.  Co.,  Plas¬ 
tics  Div.,  Hartford,  Conn. 

Consolidated  Molded  Products  Corp.,  409 
Cherry  St.,  Scranton,  Pa. 

Continental-Diamond  Fibre  Co.,  IS  Chapel 
St.,  Newark.  Del. 

(See  .Advertisement  Page  11) 

Cutler-Hammer,  Inc.,  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wis. 

Davies  Co.,  Harry,  1428  N.  Wells  St., 
Chicago,  Ill. 

Dayton  Insulating  Molding  Co.,  418  E. 
First  St.,  Dayton.  Ohio 

Diemolding  Corp.,  Rasbach  St.,  Canas- 
tota,  N.  Y. 

Erie  Resistor  Corp.,  Erie,  Pa. 

(See  .Advertisement  Page  83) 

FYanklin  Fibre-Lamitex  Corp.,  12th  A 
French  Sts.,  Wilmington,  Del. 

Franklin  Mfg.  Corp..  A.  W.,  175  Varick 
SL.  New  York,  N.  Y. 

Garfield  Mfg.  Co.,  Garfield.  N.  J. 

General  Electric  Co.,  Plastics  Dept.,  1 
Plastics  .Ave.,  Pittsfield,  Mass. 

Gorham  Co.,  Plastics  Div.,  Elmwood  Sta¬ 
tion,  Providence,  R.  I. 

Imperial  Molded  Products  Corp.,  2925  W. 
Harrison  St..  Chicago,  Ill. 

Insulation  Manufacturers  Corp.,  565  W. 
Wa.shington  Blvd.,  Chicago,  Ill. 

Insulation  Mfg.  Co..  11  New  York  Ave., 
Brooklyn,  N.  Y. 

Insulation  Products  Co.,  Richland  St.  A 
Annon  Way.  Pittsburgh,  Pa. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Johns-Manville,  22  E.  40th  St.,  New  York, 
N.  Y. 


Keasbey  A  Mattison  Co.,  Butler  Ave.. 
Ambler,  Pa. 

Kellogg  Switchboard  &  Supply  Co.,  1066 
W.  Adams  SL,  Chicago,  111. 

Keystone  Specialty  Co.,  1372J  Cove  Ave., 
Cleveland,  Ohio 

Kuhn  A  Jacob  Moulding  &  Tool  Co.,  1200 
Southard  St.,  Trenton,  N.  J. 

Kurz-Kasch  Co.,  1415  S.  Broadway,  Pay- 
ton,  Ohio 

Mack  Molding  Co.,  Wayne.  N.  J. 

Molded  Insulation  Co.,  335  E.  Price  St.. 
Philadelphia,  Pa. 

Monowatt  Electric  Corp.,  570  Lexington 
Ave.,  New  York,  N.  Y. 

Niagara  Insul-Bake  Specialty  Co.,  483 
Delaware  Ave.,  Albany,  N.  Y. 

Northern  Industrial  Chemical  Co.,  11 
Elkins  St.,  Boston,  Ma.ss. 

Norton  Laboratories,  1025  Mill  St.,  I.rf)ck- 
port,  N.  Y. 

Oris  Mfg.  Co..  Thomaston,  Conn. 

Plastic  Molding  Corp.,  Sandy  Hook, 
Conn. 

Recto  Molded  Products,  Appleton  St.  A 
B.  &  O.  R.  R.,  Cincinnati,  Ohio 
Remler  Co.,  2101  Bryant  St.,  San  Fran¬ 
cisco,  (Z'al. 

Reynolds  Spring  Co.,  Molded  Plastics  Div.. 

Reynolds  Bldg.,  Jackson,  Mich. 
RieharilHon  Co.,  27tli  A  Lake  Sts.,  Melrose 
Park.  HI. 

(See  .Advertisement  Page  6) 

Royal  Moulding  Co.,  69  Gordon  Ave.. 
Providence,  R.  I. 

Siemon  Co.,  State  St.  &  Baum  Blvd., 
Bridgeport.  Conn. 

Specialty  Insulation  Mfg.  Co.,  Church  St., 
Hoosick  Falls,  N.  Y. 

Stokes  Rubber  Co.,  Jos..  Taylor  A  Web¬ 
ster  Sts.,  Trenton,  N.  J. 

Synthane  Corp.,  Daks,  Pa. 

(See  .Advertlnement  Page  67) 

Tech-Art  Plastics  Co.,  41-01  36th  Ave., 
Long  Island  City,  N.  Y. 

Terkelsen  Machine  Co.,  326  A  St.,  Boston, 
Mas.s. 

Tlngstol  Corp.,  1461  W.  Grand  Ave.,  Chi¬ 
cago,  Ill. 

Universal  Molding  Co.,  16th  A  Vermont 
Sts.,  San  Francisco,  Cal. 

Waterbury  Button  Co.,  835  S.  Main  St., 
Waterbury,  Conn. 

Watertown  Mfg.  Co.,  3  Porter  St.,  Water- 
town,  Conn. 

Westinghouse  Electric  &  Mfg.  Co.,  Blast 
Pittsburgh,  Pa. 

Wheeling  Stamping  Co.,  Wheeling,  W.  Va. 

Players^ _ 

RECORD  PL.AYB:KS  —  Nee  Phono¬ 
graphs 

P/ugs__ _ 

TERMINAL  PLUGS 

Alden  Products  Co.,  715  Center  St., 
Brockton,  Mass. 

-American  Phenolic  Corp.,  1250  Van 
Buren  St.,  Chicago,  Ill. 

American  Radio  Hardware  Co..  476 
Broadway,  New  York,  N.  Y. 

.Audio  Development  Co.,  1033  \\.  A'an 

Buren  St.,  Chicago,  111. 

(See  .AtlvertlNement  I’age  137) 
Birnbach  Radio  Co.,  145  Hudson  St..  New 
York,  N.  Y. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Bud  Radio.  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land,  Ohio 

Cannon  Electric  Development  Co..  320!* 
Humboldt  St.,  Los  Angele.s,  Cal. 

Cinch  Mfg.  Corp..  2.335  \V.  Ann  Kiireii 
St.,  Chicago,  HI. 

(See  .Advertisement  Page  65) 

Cinema  Engineering  Co.,  1508  W.  Ver- 
dugo  Ave.,  Burbank.  Cal. 

Eby,  Inc.,  Hugh  H.,  4700  Stenton  Ave., 
Philadelphia,  Pa. 

Electro  Motive  Mfg.  Co.,  S.  Park  A  John 
Sts.,  Willimantic,  Conn. 

Federal  Screw  Products  Co.,  26  S.  Jeffer¬ 
son  St.,  Chicago,  Ill. 

Franklin  Mfg.  Corp.,  A.  \V.,  175  A'arick 
St.,  New  A’ork,  N.  Y. 

(See  .Advertittement  pages  106,  107) 
General  Electric  Co.,  Plastics  Dept.,  1 
Plastics  Ave.,  Pittsfield,  Mass. 
General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Insuline  Corp.  of  America.  30-30  North¬ 
ern  Blvd.,  Long  Lsland  Citv,  N.  Y. 
Jones,  Howard  B.,  2300  Wabansia  Ave., 
Chicago.  Ill. 

Kellogg  Switchboard  A  Suppl.v  Co..  6650 
S.  Cicero  Ave.,  Chicago,  Ill. 

Mallory  A  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

National  Co.,  61  Sherman  St.,  Malden. 
Mass. 

Pyle-National  Co.,  1334  N.  Kostner  Ave., 
Chicago,  Ill. 

Smith,  Herman.  180  I.Afayette  St.,  New 
York.  N.  Y. 

Utah  Ratlio  Products  Co.,  820  Orleans  St., 
Chicago.  Ill. 

Waterbury  Button  Co.,  Waterbury,  Conn. 
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Pointers 


DIAL  POINTERS 

American  Bmblem  Co.,  Utica,  N.  Y. 

American  Radio  Hardware  Co.,  476  Broad¬ 
way,  New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land,  Ohio 

Crowe  Name  Plate  &  Mfg.  Co.,  3701 
Ravenswood  Ave.,  Chicago,  Ill. 

Grammes  &  Sons,  Inc.,  L>.  F.,  366  Union 
St.,  Allentown,  Pa. 

Insullne  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Liberty  Fngravlng  &  Mfg.  Co.,  2911  S. 
Central  Ave.,  Los  Angeles,  Cal. 

New  England  Radiocrafters,  1156  Com¬ 
monwealth  Ave.,  Brookline,  Mass. 

Parisian  Novelty  Co.,  3510  S.  Western 
Ave.,  Chicago,  Ill. 

Radio  City  Products  Co.,  88  Park  PI., 
New  York,  N.  Y. 


Jones,  Howard  B.,  2300  IVubansia  Ave., 
Chicago,  III. 

(See  Advertisement  Page  124) 

Mallory  &  Co.,  P.  R.,  3029  E.  Washing¬ 
ton  St.,  Indianapolis,  Ind. 

Manufacturers  Screw  Products,  222  W, 
Hubbard  St,  Chicago,  Ill. 

Meter  Devices  Co.,  1001  Prospect  Ave., 
S.  W.,  Canton,  Ohio 

Mlllen  Mfg.  Co.,  James,  150  Exchange 
St,  Malden,  Mass. 

Miller  Co.,  J.  W.,  5917  S.  Main  St,  Los 

Morse  Co.,  Frank  W.,  301  Congress  St, 
Boston,  Mass. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Polk,  J.  L.,  139  Maple  Ave.,  Troy,  N.  Y. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

States  Co.,  19  New  Park  Ave.,  Hartford, 
Conn. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 


Nichols  &  Sons,  W.  H.,  303  Woerd  Ave., 
Waltham,  Mass. 

Pennsylvania  Pump  &  Compressor  Co., 
Easton,  Pa. 

Robbins  &  Myers,  Inc.,  1345  I^agonda  Ave., 
Springfield,  Ohio 

Stokes  Machine  Co.,  F.  J.,  5850  Tabor 
Rd.,  Olney  P.  O.,  Philadelphia,  Pa. 

Sullivan  Machinery  Co.,  929  Woodland 
Ave.,  Michigan  City,  Ind. 

Worthington  Pump  &  Machinery  Corp., 
Harrison,  N.  J. 

Yeomans  Bro.s.  Co.,  1459  N.  Dayton  St, 
('hicago.  Ill. 

Zenith  Products  Co.,  West  Newton,  Mass. 


"Q^-Meters _ 

"Q"-  METERS 

Boonton  Radio  Corp.,  Boonton,  N.  J. 


Points 


CONTACT  POINTS 

American  Electro  Metal  Corp.,  320  Yonkers 
Ave.,  Yonkers,  N.  Y. 

American  Platinum  Works,  New  Jersey 
R.  R.  Ave.  at  Oliver  St,  Newark, 
N.  J. 

Baker  &  Co.,  113  Astor  St,  Newark,  N.  J. 

Bishop  &  Co.,  Platinum  Works,  J.,  12 
Channing  Ave.,  Malvern,  Pa. 

Brainin  Co.,  C.  S.,  20  Van  Dam  St,  New 
York,  N.  Y. 

Callite  Tungsten  Corp.,  544  39th  St., 
Union  City,  N.  J. 

Cleveland  Tungsten,  Inc.,  10000  Meech 
Ave.,  Cleveland,  Ohio 

Fansteel  Metallurgical  Corp.,  2200  Sheri¬ 
dan  Rd.,  North  Chicago,  Ill. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Plate  Dlv.,  Metals  &  Controls 
Corp..  34  Forest  St.,  Attleboro,  Mass. 

General  Tung.sten  Mfg.  Co.,  502  23d  St, 
Union  City,  N.  J. 

Gibson  Electric  Co.,  8350  Frankstown 
Ave.,  Pittsburgh,  Pa. 

Independent  Contact  Mfg.  Co.,  540  39th 
St.,  Union  City.  N.  J. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washing¬ 
ton  St.,  Indianapolis,  Ind. 

Metroloy  Co.,  57  E.  Alpine  St.,  Newark, 
N.  J. 

Tung.sten  Contact  Mfg.  Co.,  North  Ber¬ 
gen,  N.  J. 

Westinghou.se  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Wilson  Co..  H.  A.,  105  Chestnut  St.,  New¬ 
ark,  N.  .1. 


Porcelain _ 

MOLDRRS  of  PORCELAIN — see  In¬ 
sulation,  Ceramic 


Posts 


BINDING  POSTS 

Alden  Products  Co.,  715  Center  St.,  Brock¬ 
ton,  Ma.ss. 

American  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  St.,  Chicago,  Ill. 

American  Radio  Hardware  Co.,  476  Broad¬ 
way,  New  York,  N.  Y. 

BIrnbach  Radio  Co.,  145  Hudson  St,  New 
York,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land.  (Dhlo 

Cinch  Mfg.  Corp.,  2335  W.  Van  Buren 
St.,  Chicago,  III. 

(See  .\dverliHement  Page  6.5) 

Cinema  Engineering  Co.,  1508  W.  Ver- 
diigo  Ave.,  Burbank,  Cal. 

Clare  &  Co..  C.  P.,  Lawrence  &  Lamon 
Aves.,  Chicago,  Ill. 

Daven  Co.,  158  Summit  St.,  Newark,  N.  .1. 

Doran  &  Sons,  James  C.,  150  Chestnut  St, 
Providence,  R.  I. 

Bby,  Inc.,  Hugh  H.,  4700  Stenton  Ave., 
Philadelphia,  Pa. 

Fahnestock  Electric  Co.,  East  Ave.  & 
Eighth  St.,  Long  Island  City,  N.  Y. 

Federal  Screw  Products  Co.,  26  S.  Jeffer¬ 
son  St.,  Chicago,  Ill. 

Franklin  Mfg.  Corp.,  A.  H'.,  175  Varlck 
St.,  New  York,  N,  Y. 

(See  .4dvertlsement  Pages  106,  107) 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge.  Mass. 

Hooslck  Falls  Radio  &  Electrical  Parts 
Mfg.  Co.,  First  St.,  Hooslck  Falls, 
N.  Y. 

Industrial  Screw  &  Supply  Co.,  711  W. 
Lake  St,  Chicago,  Til. 

Insuline  Corp.  of  America.  30-30  Northern 
Blvd.,  Long  I.sland  City,  N.  Y. 


Poten  tiometers. 


Receivers. 


POTENTIOMETERS 

American  Instrument  Co.,  8010  Georgia 
Ave.,  Silver  Spring,  Md. 

Audio  Products  Co.,  2101  S.  Olive  St, 
Burbank,  Cal. 

Bailey  Meter  Co.,  1050  Ivanhoe  Rd., 
Cleveland,  Ohio 

Bristol  Co.,  Waterbury,  Conn. 

Brown  In.strument  Co.,  4428  Wayne  Ave., 
Philadelphia,  Pa. 

Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  New  York,  N.  Y. 

Coleman  Electric  Co.,  310  Madison  St, 
Maywood,  Ill. 

Daven  Co.,  158  Summit  St.,  Newark, 
N.  J. 

Dickson  Co.,  7420  Woodlawn  Ave.,  Chi¬ 
cago,  Ill. 

Electronic  Products  Co.,  St  Charles,  Ill. 

Foxboro  Co.,  Neponset  Ave.,  Foxboro, 
Mass. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Hellige,  Inc.,  3718  Northern  Blvd.,  Long 
Island  CJlty,  N.  Y. 

J-B-T  Instruments,  Inc.,  441  Chapel  St., 
New  Haven,  Conn. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Lewis  Engineering  Co.,  Naugatuck,  Conn. 

Mason-Neilan  Regulator  Co.,  1190  Adams 
St.,  Boston,  Ma.ss. 

Rubicon  Co.,  29  N.  Sixth  St,  Phila¬ 
delphia,  Pa. 

Spence  Engineering  Co.,  53  Grant  St., 
Walden,  N.  Y. 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  & 
Nostrand  Aves.,  Brooklyn,  N.  Y, 

Taylor  In.strument  Companies,  100  Ames 
St,  Rochester,  N.  Y. 

Thwing-Albert  Instrument  Co.,  3395  Lan¬ 
caster  Ave.,  Philadelphia,  Pa. 

Tech  I^aboratorles,  7  Lincoln  St,  Jersey 
City,  N.  J. 

United  Cinephone  Corp.,  Torrington,  Conn. 

Utah  Radio  Products  Co.,  820  N.  Orleans 
St,  Chicago,  Ill. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  .1. 

Wheelco  Instruments  Co.,  2001  S.  Hal- 
sted  St.,  Chicago,  Ill. 


Pumps. 


VACUUM  PUMPS 

Adel  Precision  Products  Corp.,  Burbank, 
Cal. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Beach-Ru.ss  Co.,  50  Church  St.,  New  York, 
N.  Y. 

Buffalo  Foundry  &  Machine  Co.,  1635 
Fillmore  Ave.,  Buffalo,  N.  Y. 

Columbus  Steam  Pump  Works  Co.,  (Colum¬ 
bus,  Ohio 

Distillation  Products,  Inc.,  755  Ridge  Rd., 
W.,  Rochester.  N.  Y. 

Gardner-Denver  Co.,  100  Williamson  St, 
Quincy,  Ill. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Gerotor  Mfg.  Co.,  Maryland  Ave.  & 
Oliver  St,  Baltimore,  Md. 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y. 

International  Machine  Works,  North  Ber¬ 
gen,  N.  J. 

Kahle  Engineering  Corp.,  1307  Seventh 
St,  North  Bergen.  N.  .1. 

Kinney  Mfg.  Co.,  3529  Washington  St, 
Boston,  Mass. 

Kral.ssl  Co..  303  Williams  Ave.,  Hacken¬ 
sack.  N.  J. 

Leiman  Bros.,  156  Christie  St.,  Newark, 
N.  J. 

New  Jersey  Machine  Corp.,  1800  Willow 
Ave.,  Hoboken,  N.  J. 


AIRCRAFT  RECEIVERS 


Aircraft  Radio  Corp.,  Boonton,  N.  J. 
Airplane  &  Marine  Direction  Finder  Corp., 
Clearfield,  Pa. 

Air  Radio  &  Instrument  Co.,  5214  W. 

63d  St,  Chicago,  111. 

Bendix  Radio  Corp.,  920  E.  Fort  Ave., 
Baltimore,  Md.  „  , 

Collins  Radio  Co.,  2920  First  .\ve..  Cedar 
Rapids,  Iowa 

Doolittle  Radio,  Inc.,  7421  S.  Loomis 
Blvd.,  ('hicago.  Ill. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 


Chicago,  Ill. 

Iraybar  Electric  Co.,  I.K'xington  Ave.  at 


New  York,  N.  Y.) 

llalllerafterN,  liic.,  2611  H.  Indiana  St., 
ChiruKO,  HI. 

(See  .Advertisement  Page  HI) 

Hammarlund  Mfg.  Co.,  424  W.  33d  St, 
New  York,  N.  Y. 

Harvey-Wells  Communications,  Inc., 
Southbrldge,  Mass. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

International  Telephone  Development  Co., 
137  Varlck  St.,  New  York,  N.  Y. 

Karadio  Corp.,  2323  Chestnut  St,  Oakland, 
Cal. 

Lear  Aviation,  Inc.,  Dayton  Municipal  Air¬ 
port,  Dayton,  Ohio 

Marine  Radio  Corp.,  119  168th  St,  Ja¬ 
maica,  N.  Y. 

Midwest  Radio  Corp.,  909  Broadway,  Cin¬ 
cinnati,  Ohio 

National  Co.,  61  Sherman  St.,  Malden, 


Mass. 


Radio  Frequency  I.AboratorIes,  Inc., 
Boonton,  N.  .1. 

Radio  Navigational  Instrument  Corp.,  500 
Fifth  Ave.,  New  York,  N.  Y. 

Radio  Receptor  Co.,  251  W,  19th  St.,  New 
York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Selectar  Mfg.  Corp.,  30  W.  15th  St.,  New 
York,  N.  Y. 

Smith  Co.,  Maxwell,  1027  N.  Highland 
Ave.,  Kearny,  N.  J. 

Sparks-Withington  Co.,  North  St.,  Jack- 
son,  Mich. 

Taylor  Airphone  Products,  Inc.,  Municipal 
Airport,  Ix)ng  Beach,  Cal. 

Transmitter  Eriuipinent  Mfg.  Co.,*  130 
Cedar  St.,  New  York,  N.  Y. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh.  Pa. 

Wilcox  Electric  Co.,  40th  &  State  Line, 
Kansas  City,  Mo. 


AMATEUR  RECEIVERS 

Kchophone  Radio  Co.,  201  E.  26th  St., 
CJhicago,  Ill. 

Galvin  Mfg.  Corp.,  4546  Augusta  Blvd., 
Chicago,  111. 

IlMlIicrufters,  Inc.,  2611  S.  Indiana  St., 
Chicago,  III. 

(See  Ad vcrllHcincnt  I*age  81) 

Hammarlund  Mfg.  Co.,  424  W.  33d  St., 
New  York,  N  Y. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

Kaar  Engineering  Co.,  619  Emerson  St., 
Palo  Alto,  Cal. 

Lafayette  Radio  Corp.,  100  Sixth  Ave., 
New  York,  N.  Y. 

Marine  Radio  Corp.,  119  168th  St.,  Ja¬ 
maica,  N.  Y. 

Meissner  Mfg.  Co.,  Mt.  Carmel.  Ill. 

Millen  Mfg.  Co.,  James,  150  Exchange 
St.,  Malden,  Mass. 
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National  Co.,  61  Sherman  St.,  Malden, 

PhilTO  Radio  &  Television  Corp.,  Tioga 
&  C  Sts.,  Philadelphia,  Pa. 

Pier»on-De  Lane,  Inc.,  2345  W.  Washing¬ 
ton  Blvd.,  Los  Angeles,  Cal. 

Pilot  Radio  Corp.,  37-06  36th  St.,  Long 
Island  City,  N.  Y. 

Radio  Mfg.  En^neers,  Inc.,  Ill  Harrison 
St.,  Peoria.  Ill. 

Radio  Transceiver  Laboratories,  120-03 
Jamaica  Ave.,  Richmond  Hill  N.  Y. 

Radolek  Co.,  601  W.  Randolph  St.,  Chi¬ 
cago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Sargent  Co.,  E.  H.,  212  Ninth  St.,  Oakland. 
Cal. 

Smith  Co.,  Maxwell,  1027  N.  Highland 
Ave.,  Hollywood,  Cal. 

Tefft  Radio  Co.,  Plymouth,  Mich. 

Transmitter  Equipment  Mfg.  Co.,  130 
Cedar  St.,  New  York,  N.  Y. 

Wells-Qardner  &  Co.,  2701  N.  Kildare 
Ave.,  Chicago,  Ill. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

AUTO  RECEIVEHS 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

Automatic  Radio  &  Television  Co.,  122 
Brookline  Ave.,  Boston,  Mass. 

Bell  Radio  &  Television,  125  E.  46th  St., 
New  York,  N.  Y. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Calvert  Motors  Associates,  Ltd.,  1028  Lin¬ 
den  Ave.,  Baltimore,  Md. 

Cavalier  Motors  Associates,  Ltd.,  1028 
Linden  Ave.,  Baltimore,  Md. 

Colonial  Radio  Corp.,  254  Rano  St.,  Buf¬ 
falo,  N.  Y. 

Crosley  Corp.,  1329  Arlington  St,  Cin¬ 
cinnati,  Ohio 

Delco  Radio  Div.,  General  Motors  Service, 
Kokomo,  Ind. 

Detrola  Corp.,  1501  Beard  Ave.,  Detroit, 
Mich. 

De  Wald  Radio  Mfg.  Corp.,  436  Lafayette 
St.  New  York,  N.  Y. 

Fada  Radio  &  Electric  Co.,  30-20  Thomson 
Ave.,  Long  Island  City,  N.  Y. 

Farnsworth  Television  &  Radio  Corp.,  3700 
Pontiac  St.,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

Karadio  Corp.,  2323  Chestnut  St.,  Oak¬ 
land,  Cal. 

I.afayette  Radio  Corp.,  100  Sixth  Ave., 
New  York,  N.  Y. 

Noblitt-Sparks  Industries,  E.  17th  St., 
Columbus,  Ind. 

Radio  Products  Corp.,  3800  W.  Cortland 
St.,  Chicago,  Ill. 

Radolek  Co.,  601  W.  Randolph  St..  Chi¬ 
cago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Sillcox  Radio  &  Television  Corp.,  60  Wall 
Tower,  New  York,  N.  Y. 

Sonora  Radio  &  Phonograph  Corp.,  2926 
W.  'W'ashington  St.,  Chicago,  Ill. 

Stewart-Warner  Corp.,  1826  Dlversey 
Pkwy.,  Chicago,  Ill. 

Trav-Ier  Karenola  Tele  Corp..  1036  W 
Van  Buren  St.  Chicago,  Ill. 

Trebor  Radio  Co.,  Pasadena,  Cal. 

Troy  Radio  &  Television  Co.,  114  4  S.  Olive 
St.,  I.rf)s  Angeles,  Cal. 

Universal  Battery  Co.,  3410  S.  La  Salle 
St.,  Chicago,  Ill. 

Warwick  Mfg.  Co.,  1700  W.  Wa.shington 
Blvd.,  Chicago,  Ill. 

Wells-Gardner  &  Co.,  2701  N.  Kildare 
Ave.,  Chicago,  Ill. 

Western  Auto  Supply  Co.,  2107  Grand 
Ave.,  Kan.sas  City,  Mo. 

Zenith  Radio  Corp.,  6001  Dickens  Ave.. 
Chicago,  Ill. 

FACSIMILE  RECEIVERS  —  see 
Transmitters,  Facsimile 

FREQUENCY  MODULATION  RECEIVERS 

Air  King  Products  Co.,  1523  63d  St 
Brooklyn,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Ave.,  Tx)ng 
Island  City,  N.  Y. 

Autocrat  Radio  Co..  3855  N.  Hamilton 
Ave..  Chicago,  Ill. 

Communications  Measurements  I^b.,  136 
Liberty  St.,  New  York,  N.  Y. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York.  N.  Y. 

Espey  Mfg.  Co..  305  E.  63d  St,  New 
York,  N.  Y. 

Fada  Radio  &  Electric  Co.,  30-20  Thom¬ 
son  Ave.,  Long  I.ciland  Citv,  N.  Y. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St.,  Fort  Wavne,  Ind. 

Freed  Radio  Corp.,  39  W.  19  St.  New 
York.  N.  Y. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

General  Electric  Co.,  Appliance  and  Mer¬ 
chandise  Dept.,  Bridgeport,  Conn. 


Hallicrafters  Co.,  2131  Indiana  Ave.,  Chi¬ 
cago,  111. 

(See  Advertisement  Page  81) 

Magnavox  Co.,  2131  Bueter  Rd.,  Fort 
Wayne,  Ind. 

Meissner  Mfg.  Co.,  Mt.  Carmel,  Ill. 

National  Co.,  61  Sherman  St,  Malden, 
Mass. 

Pacent  Engineering  Corp.,  79  Madison 

A  V A  Y 

I'hilharmonlc  Radio  Co.,'  21  W,  45th  St., 
New  York,  N.  Y. 

I’lerson-De  I.,ane,  Inc.,  2345  W.  Wash¬ 
ington  Blvd.,  Los  Angeles,  Cal. 

Pilot  Radio  Corp.,  37-06  36th  St,  Long 
Island  City,  N.  Y. 

Radio  Engineering  Laboratories,  Inc., 
35-54  36th  St.,  Long  Island  City, 
N.  Y. 

Radio  Receptor  Co.,  251  W.  19th  St,  New 
Y'ork,  N.  Y. 

Scott  Labs  Inc.,  E.  H.,  4450  Ravenswood 
Ave.,  Chicago,  Ill. 

Smith  Co..  Maxwell,  1027  N.  Highland 
Ave..  Hollywood,  Cal. 

Stewart-Warner  Corp.,  1826  Dlversey 
Pkwy,  Chicago,  Ill. 

Stromberg-Carlson  Telephone  Mfg.,  100 
Carlson  Rd.,  Rochester,  N.  Y. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 


HOME  RECEIVERS 

.\ir  King  Products  Co.,  1523  63d  St, 
Brooklyn,  N.  Y. 

Andrea  Radio  Corp.,  4820  48th  Ave., 
Woodside,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 

.Autocrat  Radio  Co.,  3855  N.  Hamilton 
Ave.,  Chicago,  Ill. 

•Automatic  Radio  &  Television  Co.,  122 
Brookline  Ave.,  Boston,  Mass. 

Bell  Radio  &  Television,  125  E.  46th  St., 
New  York,  N.  Y. 

Belmont  Radio  Corp.,  1257  Fullerton  Ave., 
Chicago,  Ill. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Brunswick  Radio  Div.,  Mersman  Bros. 
Corp.,  206  Lexington  .Ave.,  New  York, 
N.  Y. 

Calvert  Motors  Associates,  Ltd.,  1028  Lin¬ 
den  Ave..  Baltimore,  Md. 

Canton  Trading  Co.,  135  Liberty  St.,  New 
York.  N.  Y. 

Colonial  Radio  Corp.,  254  Rano  St.,  Buf¬ 
falo.  N.  Y. 

Continental  Radio  &  Television  Corp., 
3800  W.  Cortlandt  St.,  Chicago.  Ill. 

Crosley  Corp.,  1329  Arlington  St..  Cincin¬ 
nati,  Ohio 

Delco  Radio  Div.,  General  Motors  Service, 
Kokomo,  Ind. 

De  Wald  Radio  Mfg.  Corp.,  436  Lafavette 
St,  New  York.  N.  Y. 

Electrical  Research  Labo,  Inc.,  2020  Ridge 
Ave.,  Evanston.  Ill. 

Electromatlc  Distributors.  Inc..  88  Uni¬ 
versity  PI.,  New  York,  N.  Y. 

Emerson  Radio  &  Phonograph  Corn.,  Ill 
Eighth  Ave.,  New  York.  N.  Y. 

Espey  Mfg.  Co.,  305  E.  63d  St,  New 
York.  N.  Y. 

Fada  Radio  &  Electric  Co..  30-20  Thom¬ 
son  Ave.,  Long  Island  City.  N.  Y. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St..  Fort  Wavne.  Ind. 

Freed  Radio  Corp.,  39  W.  19th  St,  New 
York.  N.  Y. 

Galvin  Mfg.  Corp.,  4545  .Augusta  Blvd., 
Chicago,  Ill. 

Garod  Radio  Corp.,  70  Wa.shlngton  St., 
Brooklyn.  N.  Y. 

General  Electric  Co.,  Annliance  and  Mer¬ 
chandise  Dept.,  Bridgeport.  Conn. 

ileneral  Television  &  Radio  Corn.,  1210 
N.  Homan  .Ave.,  Chicago.  Ill. 

Gilflllan  Bros.,  Inc.,  1815  Venice  Blvd., 
Los  .Angeles,  Cal. 

Grebe  Mfg.  Co.,  70  Washington  St., 
Brooklyn.  N.  Y. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago.  Ill. 

Kadette  Radio  Corp.,  310  First  National 
Bldg.,  Ann  Arbor,  Micb. 

I,afavette  Radio  Corp.,  100  Sixth  .Ave.. 
New  York.  N.  Y. 

Laurehk  Radio  Mfg.  Co..  3918  Monrf)e 
Ave..  Wayne,  Mich. 

L’Tatro  Mfg.  Co.,  417  W.  AVater  St., 

Decorah.  Iowa 

Magnavox  Co.,  2131  Bueter  Rd..  Fort 
Wayne,  Ind. 

Majestic  Radio  A  Television  Co.,  3600  W. 
50th  St.,  Chicago.  Til. 

Marconiphone.  Inc.,  679  Madison  Ave., 
New  York,  N.  Y. 

Meissner  Mfg.  Co.,  Mt.  Carmel.  Ill. 

Midwest  Radio  Corp.,  909  Broadway,  Cin¬ 
cinnati.  Ohio 

Mitchell  Mfg.  Co.,  1550  N.  Dayton  St., 

Chicago,  Ill. 

National  T'^nion  Radio  Corp..  57  State  St., 
J 

Noblitt-Snarks  Industries,  E.  17th  St., 
Columbus.  Ind. 


Pacent  Engineering  Corp.,  79  Madison 
Ave.,  New  Y'ork,  N.  Y. 

Packard  Bell  Co.,  1320  S.  Grand  Ave., 
Los  Angeles,  Cal. 

Paramount  Radio  Corp.,  967  22d  St.,  Oak¬ 
land,  Cal. 

Phllco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Philmore  Mfg.  Co.,  113  University  PI., 
New  York,  N,  Y. 

Pilot  Radio  Corp.,  37-06  36th  St,  Long 
Island  City,  N.  Y. 

Radio  Products  Corp.,  3800  W.  Cortland 
St,  Chicago,  Ill. 

Radolek  Co.,  601  W.  Randolph  St,  Chi¬ 
cago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Recordovox,  Inc.,  80  Cortlandt  St.,  New 
York,  N.  Y. 

Remler  Co.,  2101  Bryant  St,  San  Fran- 

Scott  Labs  Inc.,  E.  H.,  4450  Ravenswood 
Ave.,  Chicago,  Ill. 

.Setchell-Carlson,  Inc.,  2233  University 
Ave.,  St.  Paul,  Minn. 

Sillcox  Radio  &  Television  Co.,  60  AVall 
Tower,  New  York,  N.  Y. 

Sky  Chief  Radio  Corp.,  345  E.  27th  St, 
New  York,  N.  Y.  „ 

Sonora  Radio  &  Phonograph  Corp.,  2926 
W.  Washington  St,  Chicago,  Ill. 

Sparks-Withlngton  Co.,  Jackson,  Mich. 

Stewart-Warner  Corp.,  1826  Dlversey 
Pkwy,  Chicago,  111. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 

Trav-ler  Karenola  Tele  Corp.,  1036  W. 
Van  Buren  St..  Chicago,  Ill. 

Trebor  Radio  Co.,  Pasadena,  Cal. 

Troy  Radio  &  Television  Co.,  1144  S. 
Olive  St.,  Los  Angeles,  Cal. 

Universal  Battery  Co.,  3410  S.  La  Salle 
St,  Chicago,  Ill. 

Wal.sh,  Lincoln,  34  DeHart  PI.,  Elizabeth, 
N.  J. 

Warwick  Mfg.  Co.,  1700  W.  Washington 
Blvd.,  Chicago,  Ill. 

Watterson  Radio  Mfg.  Co.,  2608  Ross 
Ave.,  Dallas,  Tex. 

Western  Auto  Supply  Co.,  2107  Grand 
Ave.,  Kansas  City,  Mo. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh.  Pa. 

Wilcox-Gay  Corp.,  Charlotte,  Mich. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

Zepher  Radio  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 


MARINE  RECEIVERS 

.Airplane  &  Marine  Direction  Finder  Corp., 
(Clearfield,  Pa. 

.American  Communications  Corp.,  123  Lib¬ 
erty  St.,  New  York,  N.  Y. 

Bendix  Radio  Corp.,  920  E.  Fort  Ave., 
Baltimore,  Md. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Espev  Mfg.  Co.,  305  B.  63d  St,  New 
York.  N.  Y. 

Federal  Telegraph  Co.,  200  Mt.  Pleasant 
Ave.,  Newark,  N.  J. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York.  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New- York,  N.  Y.) 

iliillirrafterH  Co.,  2611  Indiana  -Ave., 
Chiragn,  111. 

(See  Advertisement  Page  81) 

Hammarlund  Mfg.  Co.,  424  W.  33d  St., 
New  York,  N.  Y. 

Harvey- Wells  Communications,  Inc., 

Southbridge,  Mass. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

International  Telephone  Development 
Co.,  137  Varick  St..  New  York,  N.  Y. 

Jefferson,  Inc.,  Ray,  182  Millburn  Ave., 
Baldwin,  N.  Y. 

Jefferson-Travis  Radio  Mfg.  Corp.,  380 
Second  Ave.,  New  York,  N.  Y. 

Kaar  Engineering  Co.,  619  Emerson  St., 
Palo  Alto,  Cal. 

Karadio  Corp.,  2323  Chestnut  St,  Oak¬ 
land,  Cal. 

Karns-White  Corp.,  1775  Broadway,  New 
York,  N.  Y. 

Marine  Radio  Corp.,  119  168th  St, 

Jamaica,  N.  Y.  „ 

National  Co.,  61  Sherman  St.,  Malden, 
Ma.s.«. 

Radiomarine  Corp.  of  .America,  o 
Varick  St..  New  A'ork,  N.  Y. 

Sargent  Co..  E.  H.,  219  9th  St.,  Oak¬ 
land.  Cal.  .  .. 

Setchell-Carlson.  Inc..  2233  University 
Ave..  St.  Paul.  Minn. 

Smith  Co..  Maxwell,  1027  N.  Highland 
.Ave.,  Hollywood,  Cal. 

Televiso  Prods.  Inc.,  2400  N.  Sheffield 
.-We.,  Chicago,  111. 

Transmitter  Eauipment  Mfg.  Co.,  130 
Cedar  St..  New  York,  N.  Y. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Cc). 
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ff  ecehrer  s _ 

MARINE  RECEIVERS  (contiaued) 


Wilcox  Electric  Co.,  40th  &  State  Une, 
Kansas  City,  Ma 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 


POLICE  RECEIVERS 

Airplane  &  Marine  Direction  Finder  Corp., 
Clearfleld,  Pa. 

American  Communications  Corp.,  123 
Liberty  St.,  New  York,  N.  Y. 

Bassett  Radio  Mfg.  Corp.,  Niles,  Mich. 

Bee  EJngineering  Co.,  7665  Grand  River 
Ave.,  I^troit,  Mich. 

Bendix  Radio  Corp.,  920  E.  Fort  Ave., 
Baltimore,  Md. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Detrola  Corp..  1501  Beard  Ave.,  Detroit, 
Mich. 

Doolittle  Radio,  Inc.,  7421  S.  Loomis 
Blvd.,  Chicago,  Ill. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Hammarlund  Mfg.  Co.,  424  W.  33d  St., 
New  York,  N.  Y. 

Harvey-Wells  Communications,  Inc., 
Southbridge,  Mass. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
whicago.  Ill. 

Jeff erson-Tra vis  Radio  Mfg.  Corp.,  380 
Second  Ave.,  New  York,  N.  Y. 

Kaar  Engineering  Co.,  619  Emerson  St., 
Palo  Alto,  Cal. 

Karadio  Corp.,  2828  Chestnut  St.,  Oak¬ 
land,  CaL 

Link.  Fred  M.,  125  W.  17th  St.,  New 
York,  N.  Y. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Philco  Radio  &  Television  Corp.,  Tiogra 
&  C  Sts.,  Philadelphia,  Pa. 

Pierson-De  Lane,  Inc.,  2345  W.  Wash¬ 
ington  Blvd.,  Los  Angeles,  Cal. 

Radio  Engineering  Laboratories,  Inc., 
35-54  36th  St,  Long  Island  City, 
N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Smith  Co.,  Maxwell,  1027  N.  Highland 
Ave.,  Hollywood,  Cal. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  Carlspn  Rd.,  Rochester,  N.  Y. 

Transmitter  Equipment  Mfg.  Co.,  130 
Cedar  St.,  New  York,  N.  Y. 

Western  Electric  Co.,  300  Central  Ave., 
Kearny,  N.  J. 

Wilcox  Electric  Co.,  40th  &  State  Line, 
Kansas  City,  Mo. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 


RADIO  COMPASS  RECEIVERS 

Aeronautical  Radio  Co.,  Roosevelt  Field, 
Mineola,  N.  Y. 

Airguide,  Inc.,  Islip,  N.  Y. 

Air  Radio  &  Instrument  Co.,  5214  W. 
63d  St,  Chicago,  Ill. 

-tlrcraft  Acoes.sories  Corp.,  166  W.  Olive 
Ave.,  Burbank,  Cal. 

Airplane  &  Marine  Direction  Finder 
Corp.,  Clearfleld,  Pa. 

American  Aircraft  Radio  Div.,  Searle  Aero 
Industries,  Inc.,  226  N.  Hawthorne 
Blvd.,  Hawthorne,  Cal. 

Ansley  Radio  Corp.,  21-10  49th  Ave., 
Long  Island  City,  N.  Y. 

Bendix  Radio  Corp.,  920  E.  Fort  Ave., 
Baltimore,  Md. 

Doolittle  Radio,  Inc.,  7421  S.  Loomis 
Blvd.,  Chicago,  Ill. 

Fairchild  Aviation  Corp.,  88-06  Van  Wyck 
Blvd.,  Jamaica,  N.  Y. 

Fi.sher  Research  Laboratory,  1961  Uni¬ 
versity  Ave.,  Palo  Alto,  Cal. 

Frazar  &  Co.,  301  Clay  St.,  San  Fran¬ 
cisco,  Cal. 

Gray  Radio  Co.,  730  Okeeshobee  Rd.,  West 
Palm  Beach,  Fla. 

Harvey  Radio  Laboratories,  Inc.,  447 
Concord  Ave.,  Cambridge,  Mass. 

International  Telephone  Development  Co., 
137  Varick  St.,  New  York,  N.  Y. 

Jefferson,  Inc.,  Ray,  182  Millburn  Ave., 
Baldwin.  N.  Y. 

Lear  Avia,  Inc.,  Dayton  Municipal  Air¬ 
port,  Dayton,  Ohio 

Mallory  &  Co.,  P.  R.,  3029  E.  Washing¬ 
ton  St.,  Indianapolis,  Ind. 

Micamold  Radio  Corp.,  1087  Flushing 
Ave.,  Brooklyn,  N.  Y. 

Panoramic  Radio  Corp.,  298  Broadway, 
New  York,  N.  Y. 

Radio  Navigational  Instrument  Corp.,  500 
Fifth  Ave.,  New  York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J., 

Sargent  Co.,  B.  H.,  219  Ninth  St.,  Oak¬ 
land,  Cal. 

Siebenthaler  Dlv.,  Aircraft  Accessories 
Corp.,  Kansas  City,  Mo. 


Stratoaearch,  Ina,  Westchester  Airport, 
Armonk,  N.  Y. 

Westinghouse  Electric  ft  Mfg.  Co.,  Bast 
Pittsburgh,  Pa. 

Wilcox  Electric  Co.,  40th  ft  State  Line, 
Kansas  City,  Mo. 


Recorders _ 

CONDENSER  LEAKAGE  RECORDERS 

Cornell-Dubiller  Electric  Corp.,  1000  Ham¬ 
ilton  Blvd.,  Sou^  Plainfield,  N.  J. 
Esterline-Angus  Ca  (Speedway  City), 
Indianapolis,  Ind. 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

ILLUMINATION  RECORDERS — see 
Meter*,  Light 

NOISE  RECORDERS 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 
Esterline-Angus  Co.  (Speedway  City), 
Indianapolis,  Ind. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Ruska  &  Co.,  Walter,  2332  Bellaire  Blvd., 
Houston,  Texas 

Sound  Apparatus  Co.,  150  W.  46th  St., 
New  York,  N.  Y. 

SOUND  RECORDERS  —  aee  Head*. 
Cutting 

also  Maelilne*,  Recording 


Records 


PHONOGRAPH  RECORDS 

Clark  Phonograph  Record  Co.,  216  High 
St.,  Newark,  N.  J. 

Columbia  Recording  Corp.,  1475  Barnum 
Ave.,  Bridgeport,  Conn. 

Decca  Records,  Inc.,  50  W.  67th  St.,  New 
York,  N.  Y. 

Jack  Mfg.  Corp.,  Charles,  420  Lehigh  St., 
Allentown,  Pa. 

Musicraft  Records,  Inc.,  242  W.  65th  St., 
New  York,  N.  Y, 

Pan-American  Record  Co.,  705  First  St., 
Louisville,  Ky. 

Poinsettla,  Inc.,  95  Cedar  Ave.,  Pitman, 
N.  J. 

Presto  Recording  Corp.,  242  W.  55th  St., 
New  York.  N.  Y. 

Ralston  Record  Co.,  112  Cedar  Ave.,  Pit¬ 
man,  N.  J. 

Rangertone,  Inc.,  201  Verona  Ave.,  New- 
3.rlc  J* 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Regal  Amplifier  Mfg.  Corp.,  14  W.  17th 
St.,  New  York,  N.  Y. 

Rleber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles,  Cal. 

Sound  Apparatus  Co.,  160  W.  46th  St, 
New  York,  N.  Y. 

Sundt  Engineering  Co.,  4757  Ravenswood 
Ave.,  Chicago,  Ill. 

Talking  Devices  Co.,  4451  W,  Irving  Park 
Rd.,  Chicago,  Ill. 

Warner  Co.,  J.  J.,  1244  Larkin  St.,  San 
Francisco,  Cal. 


Rectifiers. 


DRY  DISC  RECnriERS 

American  Communications  Corp.,  123 
Liberty  St,  New  York,  N.  Y. 
American  Television  ft  Radio  Corp.,  300 
E.  4th  St.,  St  Paul,  Minn. 

Benwoud  Linse  Co.,  1805  Locust  St.,  St. 
Loui*.  Mn. 

(See  .4dvertlsement  Page  128) 
Electrical  Products  Co.,  6535  Russell  St, 
Detroit,  Mich. 

General  Controls  Co.,  801  Allen  Ave., 
Glendale,  Cal. 

General  Electric  Co.,  West  Lynn,  Mass 
International  Telephone  Development  Co., 
137  Varick  St.,  New  York,  N.  T. 

(See  Advertinement  Page  4) 
Mallory  &  Co.,  P.  R.,  3029  E.  Washing¬ 
ton  St..  Indianapolis,  Ind. 

Standard  Transformer,  1500  N.  Halstead 
St.,  Chicago,  Ill. 

FULL-WAVE  RECTIFIERS  —  see 
Tubes,  Receiving 

H.4Lr-WAVE  RECTIFIERS  —  see 
Tabes,  Receiving 

POWER  RECTIFIERS 

Airplane  &  Marine  Direction  Finder  Corp., 
Clearfield,  Pa. 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
American  Communications  Corp.,  123  Lib¬ 
erty  St..  New  York,  N.  Y. 


American  Television  ft  Radio  Corp..  300 
£.  4th  St,  St  Paul,  Minn. 

American  Transformer  Co.,  178  Emmet 

Amplifier  Co.  of  An>erica,  17  W.  20th 
St.,  New  York,  N.  Y. 

.Vndrew,  Victor  J.,  6429  S.  Lavergfne  Ave., 
Chicago,  Ill. 

Bee  Engrlneerlng  Co.,  7666  Grand  River 
Ave.,  Detroit,  Mich. 

Benwood  Linse  C».,  1805  Locust  St.,  St. 
Lenis,  Mo. 

(Sec  Advertiaement  Page  128) 

Cinema  Engineering  Co.,  1508  W.  Ver- 
dugo  Ave.,  Burbank,  Cal. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

Electronic  Laboratories,  Inc.,  122  W.  New 
York  St,  Indianapolis,  Ind. 

Electronic  Products  Co.,  St.  Charles,  Ill. 

Electro  Products  Laboratories,  649  W. 
^ndolph  St,  Chicago.  Ill. 

Ferranti  Electric,  Inc.,  80  Rockefeller 
Plaza,  New  York,  N.  Y. 

Ferris  Instrument  Corp.,  Boonton,  N.  J. 

General  Transformer  Corp.,  1250  W.  Van 
Buren  St.,  Chicago,  Ill. 

Gibbs  &  Co..  Thomas  B.,  900  W.  Lake  St., 
Cfiiicago,  Ill. 

Green  Electric  Co.,  W.,  130  Cedar  St., 
New  York,  N.  Y. 

Hadley,  Robert  M.,  711  E.  61st  St,  Lo.s 
O&l 

International  Transformer  Co.,  17  W.  20th 
St.,  New  York,  N.  Y. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis  Ind. 

Mellaphone  Corp.,  65  Atlantic  Ave.,  Roch¬ 
ester,  N.  Y. 

National  Co.,  61  Sherman  St,  Malden, 
Mass. 

Nea'  York  Transformer  (k).,  480  Lexing¬ 
ton  Ave.,  New  York,  N.  Y. 

Radiart  Ck>rp.,  W.  62d  St  &  Barberton 
Ave.,  CHeveland,  Ohio 

Radio  Engineering  Laboratories,  Inc., 
35-54  36th  St.,  Long  Island  City, 
N.  Y. 

Radio  Receptor  Co.,  261  W.  19th  St,  New 
York,  N.  Y. 

Ra3rtheon  Mfg.  Co.,  Waltham,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Skaggs  Transformer  Co.,  5894  Broadway, 
Los  Angeles,  Cal. 

Smith  Co..  Maxwell,  1027  N,  Highland 
Ave.,  Hollirwood,  Cal. 

Standard  Transformer,  1500  N.  Halsted 
St,  Chicago,  IlL 

Taylor  Tubes,  Inc.,  2841  Wabansia  Ave., 
Chicago,  Ill. 

United  Cinephone  Corp.,  Torrlngton,  Conn. 

United  Motors  Service,  3044  W.  Grand 
Blvd.,  Detroit,  Mich. 

United  Transformer  Corp.,  150  Varick 
St,  New  York,  N.  T. 

Wilcox  Electric  (jo.,  40th  ft  State  Line, 
Kansas  City,  Mo. 

TUBE  RECTIFIER.** — *ee  Tube*. 

Rectifiers 


Regulators. 


AUTOMATIC  REGULATORS 


Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Amperite  Corp.,  561  Broadway,  New  York, 
N.  Y. 


Beck  Bros.,  421  Sedgley  Ave.,  Philadel¬ 
phia,  Pa. 

Betts  ft  Betts  Corp.,  551  W.  52nd  St., 
New  York,  N.  Y. 

Burlington  Instrument  Corp.,  Burlington. 
Iowa 

Cutler-Hammer,  Inc.,  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wis. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Monitor  Controller  Co.,  51  S.  Gay  St., 
Baltimore,  Md. 

Robertshaw  Thermostat  Co.,  Youngwood. 
Pa. 

Roller-Smith  Co.,  Bethlehem,  Pa. 


VOLTAGE  REGULATORS 

.vee  aluo  Trnnaformerft,  Voltage  Regu¬ 
lating 

Acme  Electric  &  Mfg.  Co.,  16  Water  St.. 
Cuba.  N.  Y. 

Allied  Radio  Corp.,  833  W,  Jackson  Blvd., 
Chicago,  Ill. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wl.s. 
American  Transformer  Co.,  178  Emmet 
St,  Newark,  N.  J. 

Amperite  Corp.,  581  Broadway,  New  York, 
N.  Y. 

Amplifier  Co.  of  America,  17  W.  20th  St., 
New  York,  N.  Y. 

Bank’s  Mfg.  Co.,  6019  N.  Wlnthrop  Ave., 
Chicago,  Ill. 

Burlington  Instrument  Corp.,  Burlington, 
lotva 

Clark  (Controller  Co.,  1146  E.  152d  St., 
Cleveland,  Ohio 

Clarostat  Mfg.  Co.,  287  N.  Sixth  St., 
Brooklyn,  N.  T. 
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Bclipse  Aviation  Dlv.  of  Bendix  AvUUon 
Corp.,  Bendix,  N  .J. 

Eiectronic  Products  Co.,  St.  Charles,  III. 

Parris  Instrument  Corp.,  Boonton,  N.  J. 

Fredericks  Co.,  George  E.,  Bethayres, 
Pa. 

Freed  Transformer  Co..  78  Spring  St, 
New  York,  N.  Y. 

Oenerai  Electric  Co.,  Schenectady,  N.  Y. 

General  Transformer  Corp.,  1260  W.  Van 
Buren  St^  Chicago,  III. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St, 
Los  Angeles,  Cal. 

Halldorson  Co.,  4500  Ravenswood  Ave., 
Chicago,  HI. 

Ideal  Commutator  Dresser  Co.,  1631  Park 
Ave.,  Sycamore,  Ill. 

International  Resistance  Co.,  401  N. 
Broad  St,  Philadelphia,  Pa. 

International  Transformer  Co.,  17  W.  20th 
St.,  New  York,  N.  Y, 

Jones-Orme  Co,,  1645  Hennepin  Ave.,  St. 
Paul,  Minn. 

Luxtrol  Co.,  54  W.  21st  St..  New  York. 
N.  Y. 

Marine  Radio  Corp.,  117-19  168th  St,  Ja¬ 
maica,  N.  Y. 

Miller  Co.,  Bertrand  F.,  Trenton,  N.  J. 

Norwalk  Transformer  Corp.,  South  Nor¬ 
walk,  Conn. 

Raytheon  Mfg.  Co.,  190  Willow  St,  Wal¬ 
tham,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Roller-Smith  Co.,  Bethlehem.  Pa. 

Skaggs  Transformer  Co.,  6894  Broadway, 
Los  Angeles,  Cal. 

Sola  Electric  Co.,  2525  Clybourn  Ave., 
Chicago,  Ill. 

Standard  Electrical  Products  Co.,  417 
First  Ave.,  N.,  Minneapolis,  Minn. 

Standard  Transformer  Corp.,  1600  N.  Hal- 
eted  St.,  Chicago,  III. 

Superior  Electric  Co.,  32  Harrison  St., 
Bristol,  Conn. 

Thordarson  Electric  Mfg.  Co.,  500  W. 
Huron  St.,  Chicago,  Ill. 

United  Cinephone  Corp.,  Torrington,  Conn. 

United  Transformer  Corp.,  150  Varick 
St.,  New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  32  South  St., 
Mount  Vernon,  N.  Y. 

Wirt  Co.,  5221  Green  St.,  Philadelphia, 
Pa. 


Relays. 


t.. 


AUTOMATIC  BELAYS — see  Belays, 
Electromagnetic 


CAPACITY  OPERATED  RELAYS 

Electronic  Laboratory,  306  S.  Edinburgh 
Ave.,  Los  Angeles,  Cal. 

Luxtrol  Co.,  54  W.  21st  St.,  New  York. 
N.  Y. 

CIRCUIT  CONTROL  RELAYS — see 
Relays,  Electromagnetic 

CONTINUOUS  CURRENT  RELAYS 
— see  Relays,  EJlectromagnetic 


ELECTROMAGNETIC  RELAYS 

.Vdvaiiee  Kleetrir  C».,  IgdU  \V.  Second  St., 
Los  Angeles,  Cal. 

(See  Advertisement  Page  133) 
Allen-Bradley  Co.,  1326  S.  Second  St..  Mil¬ 
waukee,  Wis. 

.tilled  Control  Co.,  337  Eiilton  St.,  New 
York.  N.  Y. 

(See  Advertisement  Page  1.33) 
.tineriran  Antoniatlr  Elertrir  Sales  Co., 
1033  tv.  Van  Buren  St..  Chicago,  III. 

(See  .tdvertlsenient  Page  11H) 
American  Instrument  Co.,  8010  Georgia 
Ave.,  Silver  Spring,  Md. 

.\ndrew,  Victor  J.,  6429  S.  I>avergne  Ave.. 
Chicago,  Ill. 

.Arrow-Hart  &  Hegeman  Electric  Co..  103 
Hawthorne  St.,  Hartford,  Conn, 
tutoeall  Co.,  Shelby,  Ohio 

(See  Advertisement  Page  147) 
Automatic  Electric  Mfg.  Co.,  729  S.  Front 
St.,  Mankato,  Minn. 

Automatic  Switch  Co.,  41  E.  11th  St..  New 
York,  N.  Y. 

Brown  Instrument  Co.,  4428  Wayne  Ave.. 
Philadelphia,  Pa. 

Bunnell  &  Co.,  J.  H.,  215  Fulton  St..  New 
York,  N.  Y. 

Burling  In.strument  Co.,  241  Springfield 
Ave.,  Newark,  N.  J. 

Clare  &  Co.,  C.  P.,  Lawrence  &  Lamon 
Ave.,  Chicago,  Ill. 

Cramer  &  Co.,  R.  W.,  Centerhrook.  ('onn. 
Cutler-Hammer,  Inc..  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wls. 

Ounn,  Ine..  Strnthers.  1815  Cherry  8t.. 
Philadelphia,  Pa. 

(See  Advertisement  I*age  87) 

Eby,  Inc.,  Hugh  H.,  4700  Stenton  Ave., 
Philadelphia,  Pa. 

Eclipse  Aviation  Div.  of  Bendix  .Aviation 
Corp.,  Bendix,  N.  J. 


Edison  Electrical  Controls,  51  Lakeside 
Ave.,  West  Orange,  N.  J. 

Ellectric  Controller  &  Mfg.  Co.,  2701  E. 

79th  St,  Cleveland,  Ohio 
Esterline- Angus  Co.,  (Speedway  City) 
Indianapolis,  Ind. 

Fenwal,  Inc^,  Main  St,  Ashland,  Mass. 

Friez  &  Sons,  Julien  P.,  4  N.  Central  Ave., 
Baltimore,  Md. 

General  Controls  Co.,  801  Allen  Ave., 
Glendale,  Cal. 

(General  Electric  Co.,  Schenectady,  N.  Y. 
(Ileason-Avery,  Inc.,  27  Clark  St,  Auburn, 

N.  Y, 

G-M  Laboratories,  Inc„  4386  N,  Knox 
Ave.,  Chicago,  111. 

(See  Advertisement  Page  115) 
Guardian  Electric  Mfg.  Co.,  1680  W.  Wal¬ 
nut  St.,  Chicago,  IlL 

(See  Advertisement  Page  76) 

Hagan  Corp,,  George  J.,  2400  H  Carson 
St.,  Pittsburgh,  Pa. 

Hart  Mfg.  Ca,  110  Bartholomew  Ave., 
Hartford,  (jonn. 

H-B  Instrument  Co.,  2520  N.  Broad  St, 
Philadelphia,  Pa. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 
Industrial  Bngrineering  Corp.,  Evansville, 
Ind. 

Industrial  Engineering  Equipment  Co.,  323 
E.  Fourth  St,  Davenport,  Iowa 
Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chi<^ago,  Ill. 

Kurman  Electric  Co.,  241  Lafayette  St., 
New  York,  N.  Y, 

Leach  Relay  Co.,  5915  Avalon  Blvd.,  Los 
Angeles,  Cat 

Lumenite  Elec.  Co.,  Old  Colony  Bldg., 
Chicago,  III. 

Mercold  Corp.,  4201  Belmont  Ave.,  Chi¬ 
cago,  111. 

Miller  Co.,  Bertrand  F.,  P.  O.  Box  455, 
Trenton,  N.  J. 

Minneapolis  -  Honeywell  Regulator  Co., 
2712  Fourth  Ave.,  S.,  Minneapolis, 
Minn. 

Monitor  Controller  Co.,  51  S.  Gay  St, 
Baltimore,  Md. 

Penn  Electric  Switch  Co.,  Goshen,  Ind. 
Perfex  Corp.,  415  W.  Oklahoma  Pi.,  Mil- 

Philadelphia  Thermometer  Co.,  917  Fil¬ 
bert  St^  Philadelphia,  Pa. 

Photobell  C;orp.,  123  Liberty  St,  New 
York,  N.  Y. 

Precision  Thermometer  &  Instrument  Co., 
1434  Brandywine  St,  Philadelphia, 

R,  B.  M.  Mfg.  Co.,  Div.  Elssex  Wire  Corp., 
Logansport,  Ind. 

Roller-Smith  O).,  Bethlehem,  Pa. 

Rubicon  Co.,  29  N.  Sixth  St.  Philadel¬ 
phia.  Pa. 

Sigma  Instruments,  Inc.,  78  Freeport  St.,  . 
Boston.  Mass. 

(See  .Advertisement  Page  185) 
Spencer  Thermostat  Co.,  34  Forest  St, 
Attleboro,  Mass. 

Standard  Electrical  Prctdncts  Co..  417 
First  Ave.,  N.,  Minneapnlis,  Minn. 

(See  .Advertisement  Page  135) 
.Superior  Electric  Co..  33  Harrison  St., 
Bristol,  Conn. 

(See  .Advertisement  Page  137) 
Tagliabue  Mfg.  Co.,  C.  J.,  Park  &  No¬ 
strand  Aves.,  Brooklyn,  N.  Y. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd..  Bluffton,  Ohio 
United  Cinephone  Corp.,  Torrington,  Conn. 
Ward  Leonard  Electric  Co.,  32  South  St., 
Mount  Vernon,  N.  Y. 

Western  Electro-Mechanical  Co.,  300 
Broadway,  Oakland,  Cal. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh.  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark.  N.  J. 
White-Rodgers  Electric  Co.,  1209  Cass 
.Ave.,  St.  Ixtuls,  Mo. 

Zenith  Electric  Co.,  845  S.  Wabash  St.. 
Chicago,  Ill. 

FREQUENCY  REI..AY8 — see  Relays. 
Electromagnetic 

GALVANOMETER  RELAYS — see  Re¬ 
lays,  Electromagnetic 


HEAVY  DUTY  RELAYS 

.Allen-Bradley  Co.,  1326  S.  Se<ond  St,  Mil¬ 
waukee,  Wis. 

.Allied  Control  Co.,  227  Fulton  St.,  New 
York,  N.  Y. 

.American  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  St,  Chicago,  Ill. 

American  Instrument  Co.,  8010  Georgia 
Ave.,  Silver  Spring,  Md. 

Autocall  Co.,  Shelby,  Ohio 

Automatic  Switch  Co.,  41  E.  11th  St., 
New  York,  N.  Y. 

Cutler-Hammer,  Inc.,  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wis. 

Dunn,  Ine.,  Strathers,  1315  Cherry  84., 
Philadelphia,  Pa. 

(See  Ailvertisement  Page  87) 

Eaterline- Angus  Co.  (Spee<iway  City),  In¬ 
dianapolis,  Ind. 


General  Controls  Co.,  801  Allen  Ave., 
Glendale,  Cal. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Hagan  Corp.,  George  J.,  2400  E.  Carson 
St,  Pittsburgh,  Pa. 

H-B  Instrument  Co.,  2520  N.  Broad  St, 
Philadelphia,  Pa. 

Kurman  Electric  Co.,  841  Lafayette  St.. 
New  York,  N.  Y. 

(See  Advertisement  Page  78) 

Miller  Co.,  Bertrand  F.,  Trenton,  N,  J. 
Monitor  Controller  Co.,  51  S.  Gay  St, 
Baltimore,  Md. 

Penn  Electric  Switch  Co.,  Goshen,  Ind. 
Philadelphia  Thermometer  Co,,  917  Fil¬ 
bert  St,  Philadelphia,  Pa. 

Standard  Electrical  Products  Co.,  417 
First  Ave.,  N.,  Minneapolis,  Minn. 
Ward  Leonard  Electric  Co.,  32  South  St. 
Mount  Vernon,  N.  Y. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 
Zenith  Electric  Co.,  845  S.  Wabash  St, 
Chicago,  Ill. 

INSTRUMENT  CONTROLLED  RE¬ 
LAYS — Bee  Relay  H.  Electromag¬ 
netic 


MERCURY  RELAYS 

American  Automatic  Electric  Sales  Co.. 

1033  W.  Van  Buren  St,  Chicago,  Ill. 
American  Instrument  Co.,  8010  Georgia 
Ave.,  Silver  Spring,  Md. 

Autocall  Co.,  Shelby,  Ohio 
Brown  Instrument  Co.,  4428  Wayne  Ave., 
Philadelphia,  Pa. 

Clare  tk  Co.,  C.  P.,  Lawrence  &  Lamon 
Aves.,  Chicago,  Ill. 

Continental  Electric  Co.,  Geneva,  Ill. 
Dunn,  Ine..  Struthers,  1315  Cherry  St., 
Philadelphia.  Pa. 

(See  Advertinement  Page  87) 
Durakool,  Inc.,  1010  N.  Main  St,  Elkhart 
Ind. 

General  Controls  Co.,  801  Allen  Ave., 
Glendale,  Cal. 

G-M  Laboratories,  Inc.,  4326  N.  Knox 
Ave.,  Chicago,  Ill. 

Guardian  Electric  Mfg.  Co.,  1620  W.  Wal¬ 
nut  St,  Chicago.  Ill. 

H-B  Electric  Ca,  2520  N.  Broad  St,  Phil¬ 
adelphia,  Pa. 

Mercoid  Corp.,  4201  Belmont  Ave.,  Chi¬ 
cago,  Ill. 

Minneapoiis-Honeywell  Regulator  Ca, 
2712  Fourth  Ave.,  S.,  Minneapolis, 
Minn. 

Philadelphia  Thermometer  Co.,  917  Fil¬ 
bert  St,  Philadelphia,  Pa. 

Precision  Thermometer  &  Instrument  Co., 
1434  Brandywine  St,  Philadelphia, 
Pa. 

Standard  Electriral  Products  Co..  417 
First  Ave.,  N.,  Minneapolis,  Minn. 
(See  Advertisement  Page  135) 

Ward  Leonard  Electric  Co.,  •'*.2  South  St., 
Mount  Vernon,  N.  Y. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

MOTOR  DRIVEN  TIME  DEL.YY 
REL.4Y8 — see  Relays,  Time  Delay 

MOVABLE  COIL  .4.  C.  REL.4YS — 
8«“e  Relays.  Electromagnetic 
OVERLOAD  RELAYS — see  Breakers. 
Circuit 

PERMANENT  MAGNET  MOV.4BLE 
COIL  REL.YYS^see  Relays,  Ele<*- 
tromagnetic 


PHOTOELECTRIC  RELAYS 

see  also  Controls,  Industrial  Elertronie 

Advance  Electric  Co.,  1260  W.  Seamd  St.. 
Los  Angeles,  Cal. 

Allied  Control  Co.,  227  Fulton  St.,  New 
York.  N.  Y. 

.4merican  Instrument  Co..  8010  Georgia 
Ave.,  Silver  Spring,  Md. 

Clare  &  Co..  C.  P.,  Lawrence  tk.  I.amon 
Aves.,  Chicago,  Ill. 

Continental  Electric  Co.,  Geneva,  Ill. 

Cutler-Hammer,  Inc.,  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wis. 

Dickson  Co.,  7420  Woodlawn  Ave.,  Chi¬ 
cago,  Ill. 

Eby,  Inc.,  Hugh  H.,  4700  Stenton  Ave., 
Philadelphia,  Pa. 

Electronic  Laboratory,  306  S.  Edinburgh 
Ave.,  Los  Angeles.  Cal. 

Electronic  Products  Co.,  605  I’rairie  St.. 
St.  Charles.  Ill. 

Ess  Instrument  Co.,  31  Irving  PI.,  New 
York.  N.  Y. 

General  Controls  Co.,  801  Allen  Ave., 
Glendale,  Cal. 

General  Electric  Co..  Schenectady,  N.  T. 

G-M  Laboratories,  Inc.,  4326  N.  Knox 
Ave.,  Chicago,  Ill. 

ly^ach  Relay  Co.,  5915  Avalon  Blvd.,  Los 
Angeles,  f^l. 
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Relays _ 

PHOTOELECTRIC  RELAYS  (continued) 


Lipman  Ehig.  Co.,  415  Van  Braam  St., 
Pittsburgh,  Pa. 

Lumenite  Electric  Co.,  Old  Colony  Bldg., 
Chicago,  lil. 

I^uztrol  Co.,  64  W.  21st  St,  New  York, 
N.  Y. 

Photobell  Corp.,  123  Liberty  St,  New 
Yorfc  N.  Y. 

Photoswitch,  Inc.,  21  Chestnut  St,  Cam¬ 
bridge,  Mass. 

Precision  Thermometer  &  Instrument  Co., 
1434  Brandywine  St,  Philadelphia, 
Pa. 

Rehtron  Corp.,  2159  Magnolia  Ave.,  Chi¬ 
cago,  Ill. 

Sigma  Instruments,  Inc.,  78  Freeport  St, 
Boston,  Mass. 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  &  Nos¬ 
trand  Aves.,  Brooklyn,  N.  Y. 

United  Cinephone  Corp.,  Torrlngton,  Conn. 
Ward  Leonard  Electric  Co.,  32  South  St, 
Mount  Vernon,  N.  Y. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark,  N.  J. 

POLARIZED  RELAYS 

American  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  St,  Chicago,  Ill. 
Autocall  Co.,  Shelby,  Ohio 
l>nnn,  Inc.,  Stmthers,  1315  Cherry  St., 
Philadelphia,  Pa. 

(See  AdvertUemrnt  Page  87) 

Edison  Electrical  Controls,  51  Lakeside 
Ave.,  West  Orange,  N.  J. 

LAB  Corp.,  Summit,  N.  J. 

Miller  Co.,  Bertrand  F.,  Trenton,  N.  J. 
Precision  Thermometer  &  Instrument  Co., 
1434  Brandywine  St,  Philadelphia, 
Pa. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark,  N.  J. 
POWER  RELAYS — see  Relays, 
Heavy  Duty 

RESISTANCE  D.  C.  RELAYS — see 
Relays,  Electromagnetic 

STEPPING  RELAYS 

American  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  St,  Chicago,  Ill. 
Autocall  Co.,  Shelby,  Ohio 
Dunn,  Inc.,  Strnthers,  1315  Cherry  St., 
Philadelphia,  Pa. 

(See  Advertisement  Page  87) 

Q-M  Laboratories,  Inc.,  4326  N.  Knox 
Ave.,  Chicago,  Ill. 

Guardian  Electric  Mfg.  Co.,  1620-27  W. 

Walnut  St.,  Chicago,  Ill. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

TELEPHONE  RELAYS 

Advance  Electric  Co.,  1260  W.  Second 
St,  Los  Angeles,  Cal. 

American  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  St,  Chicago,  Ill. 
Autocall  Co.,  Shelby,  Ohio 
Clare  &  Co.,  C.  P.,  Lawrence  &  Lamon 
Aves.,  Chicago,  Ill. 

Dunn,  Inc.,  Strothers,  1315  Cherry  St., 
Philadelphia,  Pa. 

(See  Advertisement  Page  87) 
Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago,  Ill. 

Kurman  Electric  Co.,  241  Lafayette  St., 
New  York,  N.  Y. 

Leach  Relay  Co.,  5915  Avalon  Blvd.,  Los 
Angeles,  Cal. 

Standard  Electrical  Products  Co.,  417 
First  Ave.,  N.,  Minneapolis,  Minn. 
Western  Electro-Mechanical  Co.,  300 
Broadway,  Oakland,  Cal. 
TEMPERATURE  RELAYS  —  see 
Relays,  Electromagnetic 
THERM.AL  TIME  PEL.AY  RELAYS 
—see  Relays,  Time  Delay 

TIME  DELAY  RELAYS 

Advance  Electric  Co.,  1260  W.  Second  St., 
Los  Angeles,  Cal. 

Allen-Bradley  Co.,  1326  S.  Second  St., 
Milwaukee,  Wis. 

American  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  St,  Chicago,  Ill. 
American  Gas  Accumulator  Co.,  Elec¬ 
trical  Div.,  Elizabeth,  N.  J. 
American  Instrument  Co..  8010  Georgia 
Ave.,  Silver  Spring.  Md. 

Autocall  Co.,  Shelby,  Ohio 

Automatic  Temperature  Control  Co.,  33  E. 

Logan  St,  Philadelphia,  Pa. 

Betts  &  Betts  Corp.,  551  W.  52d  St.,  New 
York,  N.  Y. 

Controls.  Inc.,  Towaco,  N.  J. 

Cramer  Co..  R.  W.,  Centerbrook,  Conn. 
(See  .4dvertlsement  Page  116) 


Cutler-Hammer,  Inc.,  1401  W.  St  Paul 
Ave.,  Milwaukee,  Wis. 

Dunn,  Inc.,  Strothers,  1315  Cherry  St, 
Philadelphia,  Pa. 

(See  Advertisement  Page  87) 

Durakool,  Inc.,  1010  N.  Main  St.,  Elk¬ 
hart,  Ind. 

Eagle  Signal  Corp.,  Moline,  Ill. 

Edison  Electrical  Controls,  51  Lakeside 
Ave.,  West  Orange,  N.  J. 

Electric  Controller  &  Mfg.  Co.,  2701  E. 
79th  St,  Cleveland,  Ohio 

Electronic  Products  Co.,  St.  Charles,  Ill. 

Friez  &  Son,  Julien  P.,  4  N.  Central  Ave., 
Baltimore,  Md. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Guardian  Electric  Mfg.  Co.,  1620-27  W. 
Walnut  St,  Chicago,  111. 

Industrial  Engineering  Equipment  Co., 
323  E.  Fourth  St.,  Davenport,  Iowa 

Luxtrol  Co.,  Inc.,  54  W.  21st  St,  New 
York,  N.  Y. 

Magnetic  Gauge  Co.,  60  E.  Bartges  St, 
Akron,  Ohio 

Monitor  Controller  Co.,  51  S.  Gay  St, 
Baltimore,  Md. 

Perfex  Corp.,  415  W.  Oklahoma  PI.,  Mil- 
Wis 

Photobell  Corp.,  123  Liberty  St,  New 
York,  N.  Y. 

Precision  Thermometer  &  Instrument  Co., 
1434  Brandywine  St,  Philadelphia, 
Pa. 

Preferred  Utilities  Mfg.  Corp.,  31  West 
60th  St,  New  York,  N.  Y. 

Southwestern  Electronics  labs.,  2326 
Guadalupe  St,  Austin,  Tex. 

Spencer  Thermostat  Co.,  34  Forest  St., 
Attleboro,  Mass. 

Standard  Electrical  Products  Co.,  417 
First  Ave.,  N.,  Minneapolis,  Minn. 
(See  Advertisement  Page  135) 

Ward  Leonard  Electric  Co.,  32  South  St, 
Mount  Vernon,  N.  Y. 

Westinghouse  Elec.  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
i^elinghuysen  Ave.,  Newark,  N.  J. 

White-Rodgers  Electric  Co.,  1209  Cass 
Ave.,  St.  Louis,  Mo. 

Zenith  Electric  Co.,  845  S.  Wabash  St, 
Chicago,  111. 

TRANSFORMER  RELAYS  —  see 
Relays,  Electromagnetic 


VACUUM  CONTACT  RELAYS 

American  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  St,  Chicago,  Ill. 
American  Instrument  Co.,  8010  Georgia 
Ave.,  Silver  Spring,  Md. 

Edison  Electrical  Controls,  51  Lakeside 
Ave.,  West  Orange,  N.  J. 


Resistors _ 

CARBON  COMPRESSION  RESISTORS 

Allen-Bradley  Co.,  1326  S.  Second  St., 
Milwaukee,  Wis. 

Beck  Bros.,  421  Sedgley  Ave.,  Philadel¬ 
phia,  Pa. 

Continental  Carbon,  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio 

Eastern  Specialty  Co.,  3617  N.  8th  St., 
Philadelphia,  Pa. 

Electro  Motive  Mfg.  Co.,  Wlllimantic, 
Conn. 

Erie  Resistor  Corp.,  644  W.  I2tli  St.,  Erie 
Pa. 

(See  .Advertisement  Page  83) 

llardwlek,  Hinille,  Ine.,  40  llermon  St., 
Newark,  N.  J. 

(See  .Advertisement  Page  84) 

International  Resistance  Co..  401  N. 
Broad  St.,  Philadelphia,  Pa. 

(See  .Advertisement  Page  89) 

Le  Carbone,  Inc.,  Myrtle  Ave.,  Boonton, 
N.  J. 

National  Carbon  Co.,  30  E.  42  St.,  New 
York,  N.  Y. 

Ohio  Carbon  Co.,  12508  Berea  Rd.,  Cleve¬ 
land,  Ohio 

Precision  Resistor  Co.,  334  Badger  Ave., 
Newark,  N.  J. 

Speer  Carbon  Co.,  St.  Marys,  Pa. 

Stackpole  Carbon  Co.,  Tannery  St.,  St. 
Marys,  Pa. 

Welch  Mfg.  Co.,  W.  M.,  1515  Sedgwick  St., 
Chicago,  Ill. 

Wirt  Co.,  5221  Green  St.,  Philadelphia, 
Pa. 

DECADE  RESISTORS 

Amplifier  Co.  of  America,  17  W.  20th  St., 
New  York,  N.  Y. 

Associated  Research,  Inc.,.  431  S.  Dear¬ 
born  St..  Chicago.  111. 

Cinema  Engineering  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Cal. 

Daven  Co..  158  Summit  St.,  Newark,  N.  J. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chicago, 
Ill. 


Ohmite  Mfg.  Co.,  4818  AV.  Flournoy  St., 
Chicago,  111. 

(See  Advertisement  Page  92) 

Radex  Corn.,  1733  Milwaukee  Ave.,  Chi¬ 
cago,  Ill. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Colllngdale,  Pa. 

(See  Advertisement  Page  113) 
Supreme  Instruments  Corp.,  414  Howard 
St.,  Greenwood,  Miss. 

Tech  Laboratories,  7  Lincoln  St.,  Jersey 
City,  N.  J. 

Televiso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

United  Transformer  Corp.,  160  Varlck  St., 
New  York,  N.  Y. 

DUMMY  ANTENNA  RESISTORS 

Ohmite  Mfg.  Co.,  4836  W.  Flournoy  St., 
Chicago,  Ill. 


FIXED  RESISTORS 

Acme  Electric  Heating  Co.,  1217  Washing¬ 
ton  St.,  Boston,  Ma.ss. 

Aerovox  Corp.,  New  Bedford,  Mass. 
Allen-Bradley  Co.,  1326  S.  Second  St., 

\a7{  a 

Atlas  Resistor ’  Co.,  423  Broome  St.,  New 
York,  N.  Y. 

Centralab,  900  E.  Keefe  .Ave.,  Milwaukee, 
AVU. 

(See  Advertisement  Page  75) 

Clark  Controller  Co.,  1146  E.  152d  St, 
Cleveland,  Ohio 

Clarostat  Mfg.  Co.,  287  N.  Sixth  St., 
Brooklyn,  N.  Y. 

(See  Advertisement  Page  145) 
Continental  Carbon,  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio 
Cutler-Hammer,  Inc.,  1401  W,  St  Paul 
Ave.,  Milwaukee,  Wis. 

Daven  Co.,  158  Summit  St.,  Newark.  N.  J. 
Dixon  Crucible  Co.,  Joseph,  Monmouth  St, 
J©r8€^y  City  J 

Dunn,  Inc.,  Struthers,  1315  Cherry  St., 
Philadelphia,  Pa. 

Electrad,  Inc.,  175  Varlck  St.,  New  York, 
N.  Y. 

Electric  Controller  &  Mfg.  Co.,  2701  E. 

79th  St.  Cleveland.  Ohio 
Electro-Motive  Mfg.  Co.,  AVllllmantlc, 
Conn. 

Erie  Resistor  Corp.,  644  AA’.  12th  St., 
Erie,  Pa. 

(See  .Advertisement  Page  83) 

Euclid  Electric  &  Mfg.  Co.,  Chardon  Rd., 
Euclid,  Ohio 

General  Electric  Co.,  Schenectady,  N.  Y. 
(ilobar  DIv.  Carborundum  Co.,  Hyde  Park 
Blvd.,  Niagara  Falls,  N.  Y. 

(.See  Advertisement  Page  121) 
llardwiek,  llindle,  Inc.,  40  Hermon  St., 
Newark,  N.  J. 

(See  .Advertisement  Page  84) 
International  Resistance  Co.,  401  N.  Broad 
St.,  Philadelphia.  Pa. 

(See  Advertisement  Page  89) 
Monitor  Controller  Co.,  51  S.  Gay  St., 
Baltimore.  Md. 

Muter  Co..  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

Ohmite  Alfg.  Co.,  4818  W.  Flournoy  St., 
Chleago,  III. 

(See  .Advertisement  Page  92) 
Precision  Resistor  Co.,  334  Badger  Ave., 
Newark,  N.  J. 

Rex  Rheostat  Co.,  37  AA'.  20th  St.,  New 
York.  N.  Y. 

Schaefer  Bros.  Co.,  1059  AV.  11th  St.,  Chi¬ 
cago,  111. 

Shallcross  Mfg.  Co.,  10  Jackson  .Vve.,  Col- 
lingdale.  Pa. 

Speer  Carbon  Co..  St.  Marys,  Pa. 

Sprague  Specialties  Co.,  North  .Adams, 
Mass. 

Square  D  Co.,  6060  Rivard  St.,  Detroit. 
Mich. 

StaekiNtle  Carbon  Co..  St.  Atary’s  Pa. 

(See  .Advertisement  Page  103) 

States  Co.,  3  New  P;irk  .Ave.,  Hartford, 
Conn. 

Tuttle  &  Co..  II.  AV.,  261  AA".  Maumee  St., 
Adrian,  Mich. 

AA'ard  Leonard  Electric  Co.,  32  South  St., 
Mount  Vernon,  N.  Y. 

AV'estinghouse  Electric  &  Mfg.  Co.,  East 
IMttsburgh.  I’a. 

AA^ston  Electrical  Instrument  Corn.,  614 
Frellnghuysen  Ave.,  Newark,  N.  J. 
AA'hite  Dental  Mfg.  Co.,  S.  S.  (Inilustrial 
Div.),  10  E.  40th  St..  New  A'ork.  N.  Y. 
Wirt  Co.,  5221  Greene  St.  (Germantown), 
Philadelphia,  Pa. 


HIGH  FREQUENCY  RESISTORS 

Beck  Bros.,  421  Sedgley'  Ave.,  Philadel¬ 
phia,  Pa. 

Daven  Co.,  158  Summit  St..  Newark.  N.  J. 

Eastern  S|>ecialty  Co.,  3619  N.  Eighth  St., 
Philadelphia.  Pa. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Ifardwirk,  llindle.  Inc.,  40  Hermon  St., 
Newark,  N.  4, 

(See  .Advertisement  Page  84) 


178 


June  i 94 J  — ELECTRONICS 


or  tiECTRONIC  and  ALLIED  INDUSTRIES 


9t., 


hi¬ 


re.. 


ird 

ley 

eld 

3t.. 


I 


I 


3t., 


3t., 


ee. 


3t., 


9t.. 


Eiln 

aul 

J. 

3t., 

3t., 

rk, 

E. 

tic, 

Bt.. 


Id., 

Y. 

nrk 


Bt., 


rad 

St, 

hi¬ 

st.. 


rew 

hl- 

'ol- 

ms, 

olt. 

•rd, 

St, 

St, 

ast 

fill 

f. 

rial 

Y. 

n). 


iel- 

.  .T. 
St, 


St., 


InHtruinent  KeelHtorH,  Inc.,  25  Amity  St., 
Little  Falls.  N.  J. 

(Bee  Advertisement  l*aye  12) 
International  Resistance  Co.,  401  N.  Broad 
St.,  Philadelphia,  Pa. 

(See  Advertisement  Paye  30) 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Measurements  Corp.,  Boonton,  N.  J. 

Olimite  Mf».  Co.,  4818  \V.  Flournoy  St., 
Chleaso,  III. 

(See  Advertisement  Pase  92) 

Precision  Resistor  Co.,  334  Badgier  Ave., 
Newark,  N.  J. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col- 
linaclale.  Pa.  .  _ 

Ward  Leonard  Electric  Co.,  32  South  St., 
Mount  Vernon,  N.  Y. 

HIGH  VOLTAGE  RESISTORS 

Beck  Bros.,  421  Sedgiey  Ave.,  Philadel¬ 
phia,  Pa. 

Clarostat  Mfg,  Co..  287  N.  Sixth  St., 
Brooklyn,  N.  \. 

(See  Advertisement  Paae  145) 
Hardwiek,  llindle,  Inc.,  40  Hermon  St., 
Newark,  N.  J. 

(See  .Advertisement  Page  84) 
Instrument  Resistors,  Ine.,  25  Amity  St., 
Little  Falls,  N.  J. 

(See  Advertisement  Page  12) 
International  Resistance  Co.,  401  N. 
Broad  St.,  Philadelphia.  Pa. 

(See  Advertisement  I’age  30) 

J  B  L  Instrument  Co.,  Darby,  Pa. 

Ohmite  Mfic.  Co.,  4818  W.  Flournoy  St., 
ChlcaRO,  III. 

(See  .Advertisement  Page  92) 
Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Ward  I.,eonard  Electric  Co.,  32  South  St., 
Mount  Vernon,  N.  Y. 

PRECISION  RESISTORS 

Biddle  Co.,  James  G.,  1213  Arch  St., 
Philadelphia,  Pa. 

Cambridge  Instrument  Co.,  Grand  Central 
Terminal.  New  York,  N.  Y. 

Continental  Carbon,  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio 
Cutler-Hammer,  Inc.,  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wis. 

Daven  Co.,  158  Summit  St.,  Newark,  N.  J. 
General  Electric  Co.,  Schenectady,  N.  Y". 
General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Gray  Instrument  Co.,  64  W.  Johnson  St., 
(Germantown)  Philadelphia,  Pa. 
International  Resistance  Co.,  401  N.  Broad 
Bt.,  Philadelphia,  Pa. 

(See  Advertisement  Paxe  30) 

Leeds  ft  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Meter  Devices  Co.,  1001  Prospect  Ave., 
S.  W.,  Canton,  Ohio 

Rubicon  Co.,  29  N.  Sixth  St.,  Philadelphia, 
Pa. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col¬ 
lingdale,  Pa. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

STAN'U.ARU  RESISTORS — see  Stand¬ 
ards,  Resistance 

VARIABLE  RESISTORS  and  RHEOSTATS 

Allen-Bradley  Co.,  1326  S.  Second  St, 
Milwaukee,  Wis. 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Instrument  Co.,  8010  Georgia 
Ave.,  Silver  Spring,  Md. 

Atlas  Resistor  Co.,  423  Broome  St.,  New 
York,  N,  Y. 

Beck  Bros.,  421  Sedgiey  Ave.,  Philadel¬ 
phia.  Pa. 

Biddle  Co.,  James  G.,  1213  Arch  St,  Phil¬ 
adelphia,  Pa. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Centralah,  900  E.  Keefe  .Ave.,  Milwaukee, 
Wis. 

(See  Advertisement  Page  75) 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago,  111. 

Chicago  Apparatus  Co.,  1735  N.  Ashland 
Ave.,  Chicago,  Ill. 

Chicago  Telephone  Supply  Co.,  1142  W. 

Beardsley  Ave.,  Elkhart,  Ind. 

Cinema  Engineering  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Cal. 

Clarostat  Mfg.  Co.,  285  N.  6th  Bt.,  Brook¬ 
lyn,  N".  Y. 

(See  Advertisement  Page  145) 

Consolidated  Wire  &  A.ssociated  Corps., 
Peoria  &  Harrison  Sts.,  Chicago,  III. 
Cutler-Hammer,  Inc.,  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wis. 

Eastern  Specialty  Co.,  3619  N.  Eighth  St., 
Philadelphia,  Pa. 

General  Electric  Co.,  Schenectady,  N.  YT. 
General  Radio  (jo.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

G-M  Laboratories,  Inc.,  4326  N.  Knox 
Ave.,  Chicago,  Ill. 

Gray  Instrument  Co.,  64 S  W.  Johnson  St, 
Philadelphia,  Pa. 


Hardwick,  llindle,  Inc.,  40  Hermon  Bt., 
Newark.  N.  J. 

(See  Advertisement  Page  84) 
Instrument  Resistors,  Inc.,  25  Amity  St., 
Little  Falls.  N.  J. 

(Bee  Advertisement  Page  12) 

Insuline  Corp.  of  America,  30—30  Northern 
Blvd.,  l^ng  Island  (^ity,  N.  Y. 
luternutlonal  Resistance  Co.,  401  N.  Broad 
Bt.,  Philadelphia,  Pa. 

(See  Advertisement  Page  30) 
Lectrohm,  Inc.,  5133  W.  25th  PI.  (Cicero) 
Chicago,  111. 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Mailory  &  Co.,  P.  R.,  3029  E.  Washington 
St,  Indianapolis,  Ind. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi-  • 
cago.  III. 

National  Electric  Controller  Co.,  5305  Ra- 
venswood  Ave.,  Chicago,  Ill. 

Ohmite  Mfg.  Co.,  4818  AV.  Flournoy  Bt., 
Chicago,  HI. 

(Bee  .Advertisement  Page  92) 

Philco  Radio  &  Television  Corp.,  Tioga  ft 
C  Sts.,  Philadelphia,  Pa. 

Precision  Resistor  Co.,  334  Badger  Ave., 

J 

Rex  Rlieostat  Co.,  37  W.  20th  St,  New 
York.  N.  Y. 

(Bee  Advertisement  Page  149) 

Rubicon  Co.,  29  N.  Sixth  St.,  Philadelphia, 
Pa. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col¬ 
lingdale,  Pa. 

Btackp<ile  Carbon  Co.,  Tannery  St.,  St. 
Marys,  Pa. 

(Bee  .Advertisement  Page  103) 

Tilton  Electric  Corp.,  15  E.  26th  St.,  New 
York,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans  St., 
Chicago,  Ill. 

Ward  Leonard  Electric  Co.,  32  South  St., 
Mount  Vernon,  N.  Y. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Wirt  Co.,  5221  Greene  St.,  Philadelphia, 
Pa. 

WIRE  WOUND  RESISTORS 

Beck  Bros.,  421  Sedgiey  Ave.,  Philadel¬ 
phia,  Pa. 

Biddle  Co.,  James  G.,  1213  Arch  St.,  Phil¬ 
adelphia,  Pa. 

Cinema  Engineering  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Cal. 

Clarostat  Mfg.  Co.,  287  N.  Sixth  St., 
Brooklyn,  N.  \, 

(See  Advertisement  Page  145) 
Continental  Carbon,  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio 
Cutler-Hammer,  Inc.,  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wis. 

Daven  Co.,  158  Summit  St.,  Newark,  N.  J. 
General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Gray  Instrument  Co..  64  W.  Johnson  St, 
(Germantown)  Philadelphia,  Pa. 
Hardwiek,  Hindle,  Inc.,  40  Hermon  St., 
Newark,  N.  J. 

(See  Advertisement  Page  84) 
Instrument  Resistors,  lac.,  25  .Amity  St., 
Little  Falls,  N.  J. 

(See  Advertisement  Page  12)  * 
International  Resistance  Co.,  401  N.  Broad 
St.,  Philadelphia,  Pa. 

(See  Advertisement  Page  30) 
Lectrohm,  Inc.,  5133  W.  26th  PI.,  (Cicero) 
Chicago,  III. 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Mlcamold  Radio  Corp.,  1087  Flushing  Ave., 
Brooklyn.  N.  Y. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago.  III. 

National  Electric  Controller  Co.,  5307  Ra- 
venswood  Ave.,  Chicago,  Ill. 

Ohio  Carbon  Co.,  12608  Berea  Rd.,  Cleve¬ 
land,  Ohio 

Ohmite  Mfg.  Co.,  4818  AV.  Flournoy  St., 
Cliicago,  III. 

(Bee  .Advertisement  Page  92) 

Rex  Rheostat  Co.,  37  W.  20th  St.,  New 
Y'ork,  N.  Y'. 

Rubicon  Co.,  29  N.  Sixth  St.,  Philadelphia, 
Pa. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col¬ 
lingdale,  Pa. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 
Utah  Radio  Products  Co.,  820  Orleans  St.. 
Chicago,  Ill. 

Ward  Leonard  Electric  Co.,  32  South  St., 
Mount  Y’ernon,  N.  Y. 

White  Itental  Mfg.  Co.,  S.  S.,  10  E.  40th 
St..  New  Y'ork,  N.  Y'. 

Wirt  Co.,  5221  Greene  St..  Philadelphia, 


flheosfafs___ _ _ 

L.ABOR.ATORY  RHEOST.ATS  —  see 
Resistors,  Variable 

METER  TESTING  RHEOSTATS 

Allen-Bradley  Co.,  1326  S.  Second  St.,  Mil¬ 
waukee,  Wis. 


Biddle  Co.,  James  Q.,  1213  Arch  St..  Phil¬ 
adelphia,  Pa. 

De  Jur-Amsco  Corp.,  Shelton,  Conn. 

Eastern  Specialty  Co.,  3619  N.  Eighth  St., 
Philadelphia,  Pa. 

General  Electric  Co.,  Schenectady,  N.  Y". 

Hurdwiek,  Hindle,  Inc.,  40  Hermon  Bt., 
Newark,  N.  J. 

(See  Advertisement  Page  84) 

International  Resistance  Co.,  401  N. 
Broad  St.,  Philadelphia,  Pa. 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

National  Electric  Controller  Co.,  5307  Ra- 
venswood  Ave.,  Chicago,  Ill. 

States  Co.,  19  New  Park  Ave.,  Hartford, 
Conn. 

AVard  Leonard  Electric  Co.,  32  South  St., 
Mount  A'ernon,  N.  Y. 

(See  Advertisement  Page  72) 

Westinghouse  Electric  ft  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


SLIDE  WIRE  RHEOSTATS 

Beck  Bros.,  421  Sedgiey  Ave.,  Philadel¬ 
phia,  Pa. 

Biddle  Co.,  James  G.,  1213  Arch  St., 
Philadelphia,  Pa. 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago,  Ill. 

Chicago  Apparatus  Co.,  1735  N.  Ashland 
Ave.,  Chicago,  Ill. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

G-M  Laboratories,  Inc.,  4326  N.  Knox 
Ave.,  Chicago,  Ill. 

Hardwick,  Hindle,  Inc.,  40  Hermon  St., 
Newark,  N.  J. 

(See  Advertisement  Page  84) 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

National  Electric  Controller  Co.,  5307  Ra- 
venswood  Ave.,  Chicago,  111. 

Rex  Rheostat  Co.,  37  W.  20th  St.,  New 
York,  N.  Y. 

Rubicon  (jo.,  29  N.  Sixth  St.,  Philadelphia, 
Pa. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col¬ 
lingdale,  Pa. 

AA’arii  Leonard  Electric  Co.,  32  South  St., 
Mount  A’ernon,  N,  Y. 

(See  .Advertisement  Page  72) 


Rivets 


RIVETS 

American  Brass  Co.,  YA’’aterbury,  Conn. 

Atlas  Tack  Corj).,  Pleasant  St.,  Fairhaven, 
Mass. 

Blake  &  Johnson  Co.,  1495  Thomaston 
Ave.,  Waterville,  Conn. 

Chase  Brass  &  Copper  Co.,  236  Grand 
St.,  Waterbury,  Conn. 

Chicago  Rivet  &  Machine  Co.,  1830  S.  54th 
Ave.,  (Cicero)  Chicago,  Ill. 

Clark  Bros.  Bolt  (jo.,  Milldale,  Conn. 

Clendeniii  Bros.,  108  South  St.,  Baltimore, 
Md. 

Cobb  I»rew,  Kingston  St,  Plymouth, 
Mass. 

Harp,  r  Co.,  H.  M.,  2630  Fletcher  St,  Chi¬ 
cago,  Ill. 

Hassal,  Inc.,  John,  Clay  &  Oakland  Sts., 
Brooklyn,  N.  Y. 

Lamson  &  Sessions  Co.,  1971  W.  85th  St, 
Cleveland,  Ohio 

Manufacturer’s  Belt  Hook  Co.,  1321  W. 
Congress  St.,  Chicago,  Ill. 

Manufacturers  Screw  Products,  222  W. 
Hubbard  St.,  Chicago,  HI. 

Milton  Mfg.  Co.,  Milton,  Pa. 

New  Ehigland  Screw  Co.,  44  Farnsworth 
St.,  Boston,  Mass. 

Pheoll  Mfg.  Co.,  5700  Roosevelt  Rd.,  Chi¬ 
cago,  III. 

Pittsburgh  Screw  &  Bolt  Corp.,  2719 
Preble  Ave.,  N.  S.,  Pittsburgh,  Pa. 

Plume  ft  Atwoo(l  Mfg.  Co.,  470  Bank  St., 
YVaterbury,  Conn. 

Progressive  Mfg.  Co.,  52  Norwood  St., 
Torrington,  Conn. 

Reed  ft  Prince  Mfg.  Co.,  Duncan  Ave., 
AVorcester,  Mass. 

Rockford  Bolt  ft  Steel  Co.,  126  Mill  St, 
Rockford,  Ill. 

Scovill  Mfg.  Co.,  99  Mill  St.,  Waterbury, 
Conn. 

Stimpson  Co.,  Edwin  B.,  74  Franklin  Ave., 
Brooklyn,  N.  Y'. 

Tubular  Rivet  ft  Stud  Co.,  AVollaston, 
Mass. 


Scales 


DIAL  SCALES 

American  Emblem  Co.,  Utica,  N.  Y. 
Austin  Co.,  O.,  42  Greene  St,  New  York, 
N.  Y. 

Browning  Laboratories,  Inc.,  750  Main 
St..  Winchester,  Mass. 

Bud  Radio,  Inc.,  2118  E.  35th  St.,  Cleve¬ 
land,  C)hio 
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Allied  Product*  Corp.,  4646  Lawton  Ave., 
Detroit,  Mich. 

Atlas  Bolt  &  Screw  Co.,  1144  Ivanhoe  Rd., 
Cleveland,  Ohio 
Bristol  Co.,  Waterbury,  Conn. 

Chandler  Products  Corp.,  1476  Chardon 
Rd.,  Cleveland,  Ohio 
Chicuo  Screw  Co.,  1026  S.  Homan  Ave., 
ChicaKo,  Ill. 

Clark  Bro.s.  Bolt  Co.,  Milldale,  Conn. 
Cleveland  Cap  Screw  Co.,  2917  E.  79th 
St.,  Cleveland,  Ohio 

Continental  Screw  Co.,  New  Bedford, 


Corbin  Screw  Coro*,  New  Britain,  Conn. 

Eagle  Lock  Co.,  Terryvllle,  Conn. 

Economy  Screw  Corp.,  2717  Qreenview 
Ave.,  Chicago,  Ill. 

Elco  Tool  &  Screw  Corp.,  1818  Broadway, 
Rockford,  Hi. 

Perry  Screw  Products,  Inc.,  E.  W.,  8219 
Almira  Ave.,  Cleveland,  Ohio 

General  Mfg.  Co.,  Waterbury,  Conn. 

Hassall,  Inc.,  John,  Clay  &  Oakland  Sts., 
Brooklam,  N.  Y. 

Hubbell,  Inc.,  Harvey,  State  St.  &  Bost- 
wick  Ave.,  Bridgeport,  Conn. 

International  Screw  Co.,  9446  Roselawn 
Ave.,  Detroit,  Mich. 

Keystone  Bolt  Sc.  Nut  Co.,  9507  Meech 
Ave.,  Cleveland,  Ohio 

Lamson  &  Sessions  Co.,  1971  W.  85th 
SL,  Cleveland.  Ohio 

National  Lock  Co.,  Rockford,  Ill. 

National  Screw  &  Mfg.  Co.,  2440  E.  75th 
St.,  Cleveland,  Ohio 

New  Elngland  Screw  Co.,  Keene,  N.  H. 

Parker-Kalon  Corp.,  200  Varick  St.,  New 
York,  N.  Y. 

Pawtucket  Screw  Ca,  141  Hughes  Ave., 
Pawtucket,  R.  I. 

Pheoll  Mfg.  Co.,  5700  Roosevelt  Rd.,  Chi¬ 
cago,  Ill. 

Progressive  Mfg.  Co.,  52  Norwood  St., 
Toirlngton,  Conn. 

Reading  Screw  Co.,  Norristown,  Pa. 

Reed  &  Prince  Mfg.  Co.,  Duncan  Ave., 
Worcester,  Mass. 

Remington  Screw  &  Bolt  Mfg.  Co.,  Cold 
Sprlng-on-Hudson,  N.  Y. 

Rockford  Screw  Products  Co.,  2541  Ninth 
SL,  Rockford,  Ill. 

Russell,  Burdsall  &  Ward  Bolt  &  Nut  Co., 
Midland  Ave.,  Port  Chester,  N.  Y. 

St.  Louis  Screw  &  Bolt  Co.,  6900  N. 
Broadway,  St.  Louis,  Mo. 

Scovill  Mfg.  Co.,  99  Mill  St,  Waterbury, 
Conn. 

Sterling  Bolt  Co.,  707  W.  Van  Buren 
St,  Chicago,  Ill. 

United  Screw  A  Bolt  Corp.,  2513  W.  Cul- 
lerton  St,  Chicago,  Ill. 

Wasmer  Bolt  &  Screw  Corp..  13000 
Athens  Ave.,  Cleveland.  Ohio 

Western  .\utomatic  Machine  Screw  Co., 
922  Foster  Ave.,  Elyria,  Ohio 


DIAL  SCALES  (CoatiiiiMd) 


Coto-Coil  Co.,  71  Willard  Ave.,  Provi¬ 
dence,  R.  I. 

Crowe  Name  Plate  &  Mfg.  Co.,  3701 
Ravenswood  Ave.,  Chicago,  IIL 

Erie  Resistor  Corp.,  644  W.  12th  St,  Erie, 
Pa. 

Gemloid  Corp.,  79-10  Albion  Ave.,  Elm¬ 
hurst  N.  Y. 

Grammes  Sc  Sons,  Inc.,  L.  F.,  366  Union 
St,  Allentown,  Pa. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washing¬ 
ton  St,  Indianapolis,  Ind. 

New  Elngland  Radiocrafters,  1156  Com¬ 
monwealth  Ave.,  Brookline,  Mass. 

Parisian  Novelty  Co.,  3510  S.  Western 
Ave.,  Chicago.  Ill. 

Premier  Crystail  Laboratories,  Inc.,  56 
Park  Row,  New  York,  N.  Y. 


Corbin  Screw  Corp.,  New  Britain,  Conn. 
Dardelet  Threadlock  Corp.,  *65  Liberty 
St,  New  York,  N.  Y., 

Elco  Tool  &  Screw  Corp.,  1818  Broadway, 
Rockford,  Ill. 

Federal  Screw  Works,  3401  Martin  !<t., 
Detroit,  Mich. 

Ferry  Cap  St  Set  Screw  Co.,  Scranton  A 
North  Rds.,  Cleveland,  Ohio 
Ferry  Screw  Products,  Inc.,  E.  W.,  8219 
Almira  Ave..  Cleveland,  Ohio 
Harper  Co.,  H.  M.,  2630  Fletcher  St.,  Chi¬ 
cago,  Ill. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave.,  Hartford,  Conn. 

Haskell  Mfg.  Co.,  William  H..  22  Com¬ 
merce  St.,  Pawtucket  R.  I- 
Holo-Krome  Screw  Corp.,  11  Brooks  St., 
Hartford,  Conn. 

Keystone  Bolt  A  Nut  Co.,  9507  Meech 
Ave.,  Cleveland,  Ohio 
Lamson  A  Sessions  Co.,  1971  W.  85th  St., 
Cleveland,  Ohio 

Lewis  Bolt  A  Nut  Co.,  504  Malcolm  Ave., 
S.  E.,  Minneapolis,  Minn. 

Mac-It  Parts  Co.,  Lancaster,  Pa. 
Manufacturers  Screw  Products.  222  W. 

Hubbard  St.,  Chicago,  Ill. 

Mid-West  Screw  Products  Co..  Main  A 
St  George  Sts,,  St.  Louis,  Mo. 
Monarch  Cap  Screw  A  Mfg.  Co.,  5906 
Park  Ave.,  Cleveland,  Ohio 
Moore,  George  W.,  44  Farnsworth  St., 
Boston,  Mass. 

National  Acme  Co.,  E.  131st  A  Chapin 
Sts.,  Cleveland,  Ohio 
National  Lock  Co.,  Rockford,  Ill. 
National  Screw  A  Mfg.  Co.,  2440  E.  75th 
St.,  Cleveland,  Ohio 
Ottemiller  Co.,  Wm.  H.,  York,  Pa. 
Parker-Kalon  Corp.,  200  Varick  St.,  New 
York.  N.  Y, 

Pheoll  Mfg.  Co.,  5700  Roosevelt  Rd.,  Chi¬ 
cago,  Ill. 

Reed  A  Prince  Mfg.  Co.,  Duncan  Ave., 
Worcester,  Mass. 

Remington  Screw  A  Bolt  Mfg.  Co.,  Cold 
Spring-on-Hudson,  N.  Y. 

Republic  Steel  Corp.,  Upson  Nut  Div., 
(■•leveland,  Ohio 

Rhode  Island  Tool  Co.,  148  W.  River  St, 
Providence,  R.  I. 

Rochester  Machine  Screw  Co.,  171  Clarissa 
St.,  Rochester,  N.  Y. 

Rockford  Bolt  A  Steel  Co.,  126  Mill  St.. 
Rockford,  Ill. 

Rockford  Screw  Products  Co.,  2541  Ninth 
St.,  Rockford,  Ill. 

Russell,  Burdsall  A  Ward  Bolt  A  Nut  Co., 
Midland  Ave.,  Port  Chester,  N.  Y. 

St.  Ix)ul8  Screw  A  Bolt  Co.,  6900  N. 

Broadway,  St.  I,ouls,  Mo. 

Sandusky  Nut  Co.,  Sandusky,  Ohio 
Scovill  Mfg.  Co.,  99  Mill  St.,  Waterbury, 
Conn. 

Shimer  A  Sons,  Samuel  .1..  Milton,  Pa. 
Standard  Pressed  Steel  Co.,  Jenkintown, 
Pa. 

Sterling  Bolt  Co..  707  W.  Van  Buren 
St.,  Chicago,  Ill. 

Triplex  Screw  Co.,  5317  Grant  Ave.,  Cleve¬ 
land.  Ohio 

Union  Screw  A  Mfg.  Co.,  207  S.  Main  St., 
Pittsburgh.  Pa. 

United  Screw  A  Bolt  Corn.,  2513  W.  Cul- 
lerton  St.,  Chicago,  Ill. 

Wasmer  Bolt  A  Screw  Corp.,  13000  .\then8 
Ave.,  Cleveland,  Ohio 
Western  Automatic  Machine  Screw  Co., 
922  Foster  Ave.,  Elvria.  Ohio 
Westinghouse  Electric  A  Mfg.  Co.,  East 
Pittsburgh,  Pa. 


RADIO  and  TELEVISION  TRAINING 
SCHOOLS 

American  School,  Drexel  Ave.  at  58  th 
St,  Chicago,  111. 

Capitol  Radio  Engineering  Institute,  Inc., 
3224  16th  St,  N.  W.,  Washington, 
D.  C. 

Dodge  Institute,  Valparaiso,  Ind. 

Massachusetts  Radio  School,  18  Boylston 
St,  Boston,  Mass. 

Midland  Television,  Inc.,  Power  A  Light 
Bldg.,  Kansas  City,  Mo. 

National  Schools,  4000  Figueroa  St,  Los 
Angeles,  CaL 

National  Radio  Institute,  16th  A  U  Sts., 
Wsishington,  D.  C. 

Paclflc  Radio  Institute,  1355  Market  St, 
San  Francisco,  CaL 

Port  Arthur  Radio  College,  Port  Arthur, 
Tex. 

Radio  Television  Institute,  Inc.,  480  Lex¬ 
ington  Ave.,  New  York,  N.  Y. 

Radio  Training  Association  of  America, 
4525  Ravenswood  Ave.,  Chicago,  Ill. 

RCA  Institute,  Inc.,  75  Varick  St,  New 
York,  N.  Y. 

Sprayberry  Academy  of  Radio,  2548  Uni¬ 
versity  PL,  N.  W.,  Washington,  D.  C. 

Universal  Television  System,  2107  Grand 
Ave.,  Kansas  City,  Mo. 


RECESSED  HEAD  SCREWS 

American  Screw  Co.,  21  Stevens  St., 
Providence,  R.  I. 

Central  Screw  Co..  Chicago,  Ill. 

(See  AdvertisemeBt  Page  31) 
Chandler  Product*  Co.,  Cleveland,  Ohio 
(See  AdvertlBement  Page  SI) 
Continental  Screw  Co.,  New  Bedford, 
Mass. 

Corbin  Screw  Corp.,  New  Britain,  Conn. 
International  Screw  Co.,  Detroit,  Mich. 

(See  Advertinement  Page  31) 
Lamson  &  Session*  Co.,  Cleveland,  Ohio 
(See  Advertisement  Page  31) 
National  Screw  A  Mfg.  Co.,  2440  E.  75th 
St,  Cleveland,  Ohio 
New  England  Screw  Co.,  Keene,  N.  II. 

(See  .Advertisement  Page  31) 

Parker  Co.,  Chas.,  Meriden,  Conn. 

(See  Advertisement  Page  31) 
Parker-Kalon  Corp.,  200  Varick  St.,  New 
York,  N.  Y. 

Pawtucket  Screw  Co.,  Pawtneket,  R.  I. 

(See  Advertisement  Page  31) 

Pheoll  Mfg.  Ck).,  5700  Roosevelt  Rd.,  Chi¬ 
cago.  Ill. 

Russell,  Burdsall  A  Ward  Bolt  A  Nut  Co., 
Midland  Ave.,  Port  Chester,  N.  Y. 
Southington  Hardware  Co.,  Southington, 
Conn. 

Scovill  Mfg.  Co.,  Waterbur.v,  Conn. 

(See  Advertisement  Page  51) 
Shakeproof  Lock  Washer  Co..  Chicago,  HI. 

(See  .Advertisement  l*age  51) 
Whitney  Screw  Co.,  Nashua,  N.  H. 

(See  .Advertisement  Page  31) 


Z-RAY  FLUOROSCOPIC  SCREENS 

General  Electric  X-Ray  Corp.,  2012  Jack- 
son  Blvd.,  Chicago,  Ill. 

Kelley-Koett  Mfg.  Co..  Covington,  Ky. 
Patterson  Screen  Co.,  Towanda,  Pa. 
Westinghouse  X-Ray  Co.,  21-16  43d  Ave. 
Long  Island  City,  N.  Y. 


Screwdrivers _ 

SCBEWDRIVERS  and  SMALL  INSULATED 
TOOLS 


Bridgeport  Hardware  Mfg.  Corp.,  Irania- 
tan  Ave.,  Bridgeport,  Conn. 

Crescent  Tool  Co.,  200  Harrison  SL, 
Jamestown,  N.  Y. 

Eastern  Specialty  Co.,  3617-19  N.  Eighth 
SL,  Philadelphia,  Pa. 

Forsberg  Mfg.  Co.,  125  Seaview  Ave., 
Bridgeport,  (Z!onn. 

Hooslck  Palls  Radio  A  Electrical  Parts 
Mfg.  Co.,  First  SL,  Hoosick  Falls, 
N.  Y. 

Park  Metalware  Co.,  Orchard  Park,  N.  T. 

(See  Advertisement  Page  118) 

Schollhorn  Co.,  William,  414  Chapel  SL, 
New  Haven,  Conn. 

Stanley  Tools,  Div.  of  Stanley  Works, 
New  Britain,  Conn. 

l^tica  Drop  Forge  A  Tool  Corp.,  2800 
Whitesboro  St.,  Utica,  N.  Y. 


SELF  TAPPING  SCREWS 

American  Screw  Co.,  21  Stevens  SL, 
Providence,  R.  I. 

Central  Screw  Co.,  3511  Shields  Ave., 
Chicago,  Ill. 

Continental  Screw  Co.,  New  Bedford, 
Mass. 

Corbin  Screw  Corp.,  New  Britain,  Conn. 

Lamson  A  Sessions  Co.,  1971  W.  85th 
SL,  Cleveland,  Ohio 

Manufacturers  Screw  Products,  222  W. 
Hubbard  SL,  Chicago,  Ill. 

National  Screw  A  Mfg.  Co.,  2440  E.  75th 
SL,  Cleveland,  Ohio 

Parker-Kalon  Corp.,  200  Varick  St.,  New 
York.  N.  Y. 

Pheoll  Mfg.  Co.,  5700  Roosevelt  Rd.,  Chi¬ 
cago,  Ill. 

Rhode  Island  Tool  Co.,  148  W.  River  St., 
Providence,  R.  I. 

Rvissell,  Burdsall  A  Ward  Bolt  A  Nut  Co., 
Midland  Ave.,  Port  Chester,  N.  Y. 


WOOD  SCREWS 

American  Screw  Co.,  21  Stevens  SL, 
Providence,  R.  I. 

Atlantic  Screw  Works,  Inc.,  Hartford, 
Conn. 

Continental  Screw  Co.,  New  Bedford, 
Ma.ss. 

Corbin  Screw  Corp.,  New  Britain,  Conn. 

Eagle  Lock  Co.,  Terryvllle,  Conn. 

Elco  Tool  A  Screw  Corp.,  1818  Broadway, 
Rockford,  Ill. 

Perry  Screw  Products,  Inc.,  E.  W.,  8219 
Almira  Ave.,  Cleveland,  Ohio 

Keeler  Bra.ss  Co..  Webb  A  Bek  Sts.,  Grand 
Rapids,  Mich. 

Keystone  Bolt  A  Nut  Co.,  9507  Meech 
Ave.,  Cleveland,  Ohio 

Manufacturers  Screw  Products,  222  W. 
Hubbard  St.,  C^hicago,  Ill. 

National  I.,ock  Co.,  Rockford,  Ill. 

National  Screw  A  Mfg.  Co.,  2440  E  76th 
St.,  Cleveland,  Ohio 


MACHINE  SCREWS 

American  Screw  Co.,  21  Stevens  St.,  Provi¬ 
dence,  R.  I. 

Atlas  Bolt  A  Screw  Co.,  1144  Ivanhoe  Rd., 
Cleveland,  Ohio 

Blake  A  Jonnson  Co.,  1495  Thomaston 
Ave.,  Watervllle,  Conn. 

Central  Screw  Co.,  3511  Shields  Ave.,  Chi¬ 
cago,  HI. 

Chandler  Products  Corp.,  1475  (Pardon 
Rd.,  Cleveland,  Ohio 

Chase  Brass  A  Copper  Co.,  236  Grand  SL, 
Waterbury.  Conn. 

Clark  Bros.  Bolt  Co.,  Milldale,  Conn. 

Continental  Screw  Co.,  New  Bedford, 
Mass. 


SET  and  CAP  SCREWS 

Acme  Machine  Products  Co.,  Muncie,  Ind. 
.411en  Mfg.  Co.,  129  Sheldon  SL,  Hart¬ 
ford.  Conn. 


June  i94J— ELECTRONICS 


LECTRONIC  and  ALUED  INDUSTRIES 


Parker  Co.,  Charles,  48  Elm  SC.  Merldoi, 
Conn. 

Pbeoll  MfK.  Cou.  6700  Roosevelt  Rd..  Chi¬ 
cago,  IIL 

Reading  Screw  Co.,  Norristown,  Pa. 

Reed  &  Prince  Mfg.  Co.,  Duncan  Ave., 
Worcester,  Mass. 

Remington  Screw  *  Bolt  Mfg.  Co.,  Cold 
Sprlng-on-Hudson,  N.  Y. 

Rockford  Screw  Products  Co.,  2541  Ninth 
SC,  Rockford,  IIL 

Southington  Hardware  Co..  Southington, 
Conn. 

.Sterling  Bolt  Co.,  707  W.  Van  Buren  SC, 
Chicago,  Hi. 

Weber-Knapp  Col,  1839  Cha^koln  SC, 
Jamestown,  N.  Y. 

Whitney  Screw  Corp.,  Nashua,  N.  H. 

Sets. - 

CORD  and  PECO  SETS — see  Cords, 
Radio  and  Appliance 

INSULATION  TESTING  SETS 

Acme  Electric  &  Mfg.  Co.,  16  Water  SC, 
Cuba,  N.  Y. 

American  Transformer  Co.,  178  Emmet 
SC,  Newark,  N.  J. 

Associated  Research,  Inc.,  431  S.  Dear¬ 
born  SC,  Chicago,  Ill. 

Biddle  Co.,  Janies  G.,  1213  Arch  SC, 
Philadelphia,  Pa. 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  HI. 

Cornell- Dubiller  Electric  Corp.,  1000 
Hamilton  Blvd.,  South  Plainfleld. 
N.  J. 

Electric  Service  Supplies  Co.,  17th  &  Cam¬ 
bria  Sts.,  Philadelphia,  Pa. 

General  Radio  Co.,  30  State  SC,  Cam¬ 
bridge,  Mass. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  SC,  Cam¬ 
bridge,  Mass. 

Hlckok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Ideal  Commutator  I>re8ser  Co.,  1631 
Park  Ave.,  Sycamore,  Ill. 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City,  N.  J. 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 

J  B  L  Instrument  Co.,  Darby,  Pa. 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Miller  Co.,  Bertrand  F.,  Trenton,  N.  J. 

Rawson  Electrical  Instrument  Co.,  102 
Potter  St..  Cambridge,  Mass. 

Rubicon  Co.,  29  N.  Sixth  SC,  Philadelphia. 
Pa 

Standard  Transformer  Co.,  140  Dana  SC, 
N.B.,  Warren,  Ohio 

Westinghou.se  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave..  Newark.  N.  J. 

Shafts _ 

FLEXIBLE  SHAFTS 

Albertson  A  Co.,  3100  Floyd  Ave.,  Sioux 
City,  Iowa 

Breeze  Corps.,  24  S.  Sixth  St.,  Newark, 
N.  J. 

Chicago  Flexible  Shaft  Co.,  6600  Roose¬ 
velt  Rd.,  Chicago,  Ill. 

Coates  Clipper  &  Mfg.  Co.,  237  Chandler 
SC,  Worcester,  Mass. 

Fischer  Spring  Co.,  Chas.,  248  Kent  Ave., 
Brooklyn,  N.  Y. 

Haskins  Co.,  R.  G.,  615  S.  California  St., 
Chicago,  Ill. 

Jarvis  Co.,  Charles  I.,.,  Middletown,  Conn. 

Llnick,  Green  &  Reed,  55  E.  Washington 
SC,  Chicago.  Ill. 

Mall  Tool  Co.,  7740  S.  Chicago  Ave.,  Chi¬ 
cago,  Ill. 

Martindale  Electric  Co.,  1371  Hird  Ave., 
Cleveland,  Ohio 

Pratt  A  IVhltney  Div.,  Niles-Bement- 
Pond  Co.,  Charter  Oak  Blvd.,  Hart¬ 
ford,  Conn. 

Stewart  Mfg.  Corp.,  F.  M.,  4311  Ravens- 
wood  Ave.,  Chicago,  Ill. 

Stow  Mfg.  Co.,  445  State  SC,  Bingham¬ 
ton,  N.  Y. 

Strand  &  Co.,  N.  A.,  5001  N.  Wolcott  Ave., 
Chicago,  Ill. 

SwartB  &  White  Mfg.  Co.,  215  Washington 
SC,  Binghamton,  N.  Y. 

United  States  Electrical  Tool  Co.,  2490 
Riverside  Drive,  Cincinnati,  Ohio 

Walker-Turner  Co.,  Plainfield,  N.  J. 

White  Dental  Mfg.  Co.,  S.  S.  (Indnstrial 
DIv.).  10  E.  40th  8t,.  New  York,  N.  T. 

(See  AdTertUement  Page  129) 

Wyzenbeck  &  Staff,  838  W.  Hubbard  SC, 
Chicago,  Ill. 

Shields _ 

TUBE  SHIELDS 

American  Radio  Hardware  Co.,  476 
Broadway,  New  York,  N.  Y. 


Bank's  Mfg.  Co.,  5019  N.  Winthrop  Ave., 
Chicago,  Ill. 

Bond  Prooucts  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Bud  Radio,  Inc.,  5205  Cedar  .Ave.,  Cleve¬ 
land,  Ohio 

Ellis  A  Sons,  Inc.,  George  D.,  309  N. 
Third  SC,  Philadelphia,  Pa. 

Erie  Can  Co.,  816  Erie  St.,  Chicago,  HI. 

Goat  Metal  Stampings,  Ine.,  314  Dean 
St.,  Brookl>’n,  N.  V. 

(See  .Advertisement  Page  122) 

Guthman  &  Co,  Edwin  1.,  tOO  S.  Peoria 
SC,  Chicago,  III. 

Hegeler  Zinc  Co.,  Danville,  Ill. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Millen  Mfg.  Co.,  James,  150  Exchange 
SC,  Malden,  Mass. 

Miller  Co.,  J.  W.,  6917  N.  Main  SC,  Los 
O&l 

National  Co.,  61  Sherman  SC,  Malden, 
Mass. 

Paul  &  Beekman,  4250  Wissahickon  Ave., 
Philadelphia,  Fa. 


Shunts _ 

AMMETER  SHUNTS 

Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  New  York,  N.  Y. 

Esterline-Angus  Co.  (Speedway  City), 
Indianapolis,  Ind. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Gray  Instrument  Co.,  64  W.  Johnson  SC 
(Germantown),  Philadelphia,  Pa. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Instrument  Resistors,  Inc.,  25  Amity  SC, 
Little  Falls,  N.  J. 

International  Resistance  Co.,  401  N. 
Broad  St.,  Philadelphia,  Pa. 

I.,eeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Rubicon  Co.,  29  N.  Sixth  SC,  Philadelphia, 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Blullton,  Ohio 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 


Sockets _ 

VACnJUM  TUBE  SOCKETS 

Alden  Products  Co.,  716  Center  SC, 
Brockton,  Mass. 

American  Phenolic  Corp.,  1250  Van 
Buren  SC,  Chicago,  Ill. 

American  Radio  Hardware  Co.,  476 
Broadway,  New  York,  N.  Y. 

Bimbach  Radio  Co.,  145  Hudson  SC,  New 
York,  N.  Y. 

Bond  IToducts  Co.,  13139  Hamilton  Ave., 
Detroit  Mich. 

Bud  Radio,  Inc.,  2118  E.  65th  SC,  Cleve¬ 
land,  Ohio 

Cannon  Electric  Development  Co.,  3209 
Humboldt  St.,  lx>8  Angeles,  CaL 

Cinch  Mfg.  Co.,  2335  W.  Van  Buren  St., 
Chicago,  HI. 

Continental-Diamond  Fibre  Co.,  13  Chapel 
SC,  Newark,  DeL 

Eagle  Electric  Mfg.  Co.,  59  Hall  SC, 
Brooklyn,  N.  Y. 

Eby,  Inc.,  H.  H.,  4700  Stenton  Ave., 
Philadelphia,  I*a. 

Federal  Screw  Products  Co.,  26  S.  Jef¬ 
ferson  Sc,  Chicago,  Ill. 

Franklin  Mfg.  Corp.,  A.  W„  175  Varitk 
SC,  New  York.  N.  Y. 

(See  .Advertisement  Pages  196,  197) 

General  Electric  Co.,  Plastics  Ucpt.,  1 
Plastics  Ave.,  Pittsfield,  Mass. 

General  Radio  Co.,  30  State  SC,  Cam¬ 
bridge,  Mass. 

Hammarlund  Mfg.  Co.,  424  W.  33d  St., 
New  York,  N.  Y. 

Insuline  Corn,  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Johnson  Co.,  H  F.,  Waseca,  Minn. 

Jones,  Howard  B.,  2300  Wabansia  Ave., 
Chicago,  HI. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago,  Ill. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St.,  Indianapolis,  Ind. 

Micarta  Fabricators,  Inc.,  4619  Ravens- 
wood  Ave.,  Chicago,  HI. 

Millen  Mfg.  Co.,  James,  150  Elxchange 
St.,  Malden,  Mass. 

Miller  Co.,  J.  W.,  5917  S.  Main  SC,  Loe 
Angeles,  Cal. 

National  Co.,  61  Sherman  SC,  Malden, 
Mass. 

Philco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Radio  Engineering  Laboratories,  Inc., 
^-5^  36th  St.,  Long  Island  (3ity, 

Remier  Co..  2101  Bryant  SC,  San  Fran¬ 
cisco,  Cal. 

Smith,  Herman,  180  Lafayette  St.,  New 
York,  N.  y. 


Smith  Co.,  Maxwell,  1027  N.  Highlaiid 
Ave.,  Hollywood,  CaL 
Synthane  Corp.,  River  Rd.,  Oaks,  Pa. 

DIAL  LIGHT  SOCKETS 

Lvbe  Electric  Co.,  1761  No.  Western  Ave., 
Chicago,  lU. 

(Sec  .Advertisement  Page  19) 


Solder. 


SOLDER 

Allen  Co.,  L.  B.,  6730  Bryn  Mawr  Ave., 
Chicago,  111. 

Alpha  Metal  &  Rolling  Mills,  Inc.,  363 
Hudson  Ave.,  Brooklyn,  N.  Y. 

Belmont  Smelting  &  Refining  Works,  Ina, 
323  Belmont  Ave.,  Brooklyn,  N.  Y. 

Brach  Mfg.  Corp.,  L.  S.,  56  Dickerson 
SC,  Newark,  N.  J. 

Division  Lead  Co.,  836  W.  Kiuzie  St., 
Chicago,  Ill. 

Dunton  CJo.,  M.  W.,  670  Eddy  SC,  Provi¬ 
dence,  R.  L 

Gardiner  Metal  Co.,  4820  S.  Campbell 
Ave.,  Chicago,  Ill. 

Glaser  Lead  Co.,  31  Wyckoft  Ave., 
Brooklyn,  N.  Y. 

Hedc  Metal  Co.,  318  N.  Holliday  SC, 
Baltimore,  Md. 

Kester  Solder  Co.,  4212  Wrightwood  Ave., 
Chicago,  III. 

(See  Advertisement  Page  88) 

Lenk  Mfg.  Co.,  Newton  Lower  Falls, 
Mass. 

National  Lead  Co.,  Ill  Broadway,  New 
York.  N.  Y. 

New  York  Solder  Co.,  15  Crosby  SC,  New 
York,  N.  Y. 

Paramount  Wire  Co.,  98  Bleecker  St., 
New  York,  N.  Y. 

Ruby  Chemical  Co.,  68  McDowell  St., 
Columbus,  Ohio 


Speakers _ 

see  Loudspeakers 


Springs _ 

SPRINGS 

Accurate  Spring  Mfg.  Co.,  3817  W.  Lake 
SC,  Chicago,  HI. 

American  Coil  Spring  Co.,  2034  Keating 
Ave.,  Muskegon,  Mich. 

American  Spiral  Spring  &  Mfg.  Ca,  6528 
Harrison  SC,  Pittsburgh,  I’a. 

American  Spring  &  Wire  Specialty  Co., 
816  N.  Spaulding  SC,  Chicago,  111. 

American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland,  Ohio 

Barnes  (jo.,  Wallace,  Div.  of  Associated 
Spring  Corp.,  Bristol,  Conn. 

Cary  Spring  Works,  Inc.,  240  W.  29th 
SC,  New  York,  N.  Y. 

Cleveland  Wire  Spring  Co.,  Cuyahoga 
Heights,  Cleveland,  Ohio 

Cuyahoga  Spring  Co.,  10272  Berea  Rd., 
Cleveland,  Ohio 

Dunbar  Bros.  Co.,  Div.  of  Associated 
Spring  Corp.,  76  South  SC,  Bristol, 
Conn. 

Gardner  Wire  Co.,  5045  W.  Lake  SC,  Chi¬ 
cago,  111. 

Gibson  Co.,  Wm.  D.,  Div.  of  Associated 
Spring  Corp.,  1800  Claybourn  Ave., 
Chicago,  HI. 

Hubbard  Spring  Co.,  M.  D.,  672  Central 
Ave.,  Pontiac,  Mich. 

Hnntpr  Pressed  Steel  Co.,  Lansdale,  Pa. 

(See  Advertisement  Page  140) 

Instrument  Specialties  Co.,  244  Bergen 
Blvd.,  Little  Falls,  N.  J. 

Jones  Spring  Co.,  W.  B.,  124  E.  Seventh 
SC,  Cincinnati,  Ohio 

I.,ee  Spring  Co.,  30  Main  SC,  Brooklyn, 
N.  Y. 

Manross  &  Sons,  F.  N.,  Div.  of  Associated 
Spring  Corp.,  Forestville,  Conn. 

Peck  Spring  Co.,  Plainville,  Conn. 

Phoenix  Hardware  Mfg.  Co.,  49  Illinois 
SC,  Buffalo,  N.  Y. 

Raymond  Mfg.  Co.,  Div.  of  Associated 
Spring  Corp.,  Corry,  Pa. 

Reliance  Spring  &  Mfg.  Co.,  238  40th  St., 
Brooklyn,  N.  Y. 

Reynolds  Spring  Co.,  955  Water  SC, 
Jackson,  Mich. 

Tuck  Mfg.  (jo.,  Brockton,  Mass. 

Union  Spring  &  Mfg.  Co.,  New  Kensing¬ 
ton,  Pa. 

Wickwire  Spencer  Steel  Co.,  500  Fifth 
Ave.,  New  York,  N.  Y. 

Yost  Superior  Co.,  Springfield,  Ohio 


S  tabilizers _ 

VOLTAGE  STABILIZERS — see  Regu¬ 
lators,  Voltage 
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Stampings 


METAL  STAMPINGS 

Accurate  Spring  Mfg.  Co.,  3817  W.  Lake 
St.,  Chicago,  Ill. 

Acklin  Stamping  Co.,  1925  Nebraska  Ave., 
Toledo.  Ohio 

Acme  Stamping  &  Mfg.  Co.,  200  Corliss 
St.,  Pittsburgh,  Pa. 

Ainsworth  Mfg.  Co.,  2200  Franklin  St., 
Detroit,  Mich. 

Akron-Selle  Co.,  Chestnut  St.,  Akron, 
Ohio 

Allegheny-Ludlum  Steel  Corp.,  Oliver 
Bldg.,  Pittsburg,  Pa. 

Aluminum  Goods  Mfg.  Co.,  16th  & 
Franklin  Sts.,  Manitowoc,  Wis. 

American  Brass  Co.,  Waterbury,  Conn. 

American  Emblem  Co.,  Utica,  N.  Y. 

American  Pulley.  Co.,  4260  Wlssahickon 
Ave.,  Philadelphia,  Pa. 

American  Stamping  Co.,  1000  E.  64th  St., 
Cleveland,  Ohio 

Ansonia  Mfg.  Co.,  Ansonia,  Conn. 

Auburn  Mfg.  Co.,  Middletown,  Conn. 

Barnes  Co.,  Dlv.  of  Associated  Spring 
Corp.,  Wallace,  Bristol,  Conn. 

Barnes-Glbson-Raymond  Div.  of  Asso¬ 
ciated  Spring  Corp.,  6400  Miller  Ave., 
Detroit,  Mich. 

Bay  State  Stamping  Co.,  380  Chandler 
St.,  Worcesteiv  Mass. 

Berger  Mfg.  Co.,  Canton,  Ohio 

Bettcher  Mfg.  Co.,  3106  W.  61st  St., 
Cleveland,  Ohio 

Bowen  Products  Corp.,  Auburn,  N.  Y. 

Brewer-Tltchner  Corp.,  Cortland,  N.  Y. 

Bridgeport  Brass  Co.,  E.  Main  St.,  Bridge¬ 
port,  Conn. 

Bridgeport  Chain  &  Mfg.  Co.,  962 
Crescent  Ave.,  Bridgeport,  Conn. 

Briggs  Mfg.  Co.,  11631  Mack  Ave., 
Detroit,  Mich. 

Budd  Mfg.  Co.,  Edward  G.,  25th  &  Hunt¬ 
ing  Park  Ave.,  Philadelphia,  Pa. 

Chase  Brass  &  Copper  Co.,  236  Grand 
St.,  Waterbury,  Conn. 

Continental-Diamond  Fibre  Co.,  13  Chapel 
St.,  Newark,  Del. 

Continental  Machines,  Inc.,  1308  South 
Washington  Ave.,  Minneapolis,  Minn. 

Crescent  Industries,  4140  W.  Belmont 
Ave.,  Chicago,  111. 

Crosby  Co.,  183  Pratt  St.,  Buffalo,  N.  Y. 

Dahlstrom  Metallic  Door  Co.,  Jamestown, 
N.  Y. 

Defiance  Pressed  Steel  Co.,  Defiance,  Ohio 

Detroit  Stamping  Co.,  3461  W.  Fort  St., 
Detroit,  Mich. 

Dickey-Grabler  Co.,  10302  Madison  Ave., 
Cleveland,  Ohio 

Dunbar  Bros.  Co.,  76  South  St.,  Bristol, 
Conn. 

EMwards  Mfg.  Co.,  529  Eggleston  Ave., 
Cincinnati,  Ohio 

Erie  Art  Metal  Co.,  1602  E.  18th  St, 
Erie,  Pa 

Faries  Mfg.  Co.,  1036  E.  Grand  Ave., 
Decatur,  Ill. 

Forsyth  Metal  Goods  Co.,  Aurora,  Ill. 

Fostoria  Pressed  Steel  Co.,  Fostoria, 
Ohio 

Franklin  Fibre-Lamitex  Corp.,  Wilming¬ 
ton,  Del. 

Franklin  Mfg.  Corp..  A.  W.,  175  Varick 
St.,  New  York,  N.  Y. 

Fulton  Sylphon  Co..  2300  Cumberland 
Ave.,  Knoxville,  Tenn. 

General  Industries  Co.,  Cleveland  and 
Olive  Sts.,  Elyria,  Ohio 

General  Metal  Products  Co.,  3879  Delor 
St.,  St  Louis,  Mo. 

Geometric  Stamping  Co.,  1111  E.  200th 
St.,  Cleveland,  Ohio 

Gibson  Co.,  Div.  of  Associated  Spring 
Corp.,  Wm.  D.,  1800  Clybourn  Ave., 
Chicago,  Ill. 

Glenvale  Products  Corp.,  9316  French  Rd., 
Detroit.  Mich. 

Goat  Metal  Stampings,  Inc.,  314  Dean 
St,  Brooklyn,  N.  Y. 

Goetze  Gasket  &  Packing  Co.,  New  Bruns- 
^vlclc  J. 

Grabler  Mfg.  Co.,  6565  Broadway,  S.E., 
Cleveland.  Ohio 

Grammes  &  ^ns.  L.  F.,  344  Union  St, 
Allentown,  Pa. 

Gregory  Mfg.  Co.,  (Mt.  Carmel)  New 
Haven,  Conn. 

Greist  Mfg.  Co.,  501  Blake  St.,  New 
Haven,  Conn. 

Hoosier  Lamp  &  Stamping  Corp.,  Evans¬ 
ville,  Ind. 

Hubbard  Soring  Co.,  M.  D.,  672  Central 
Ave..  Pontiac,  Mich. 

Hunter  Pressed  Steel  Co.,  Lansdale,  Pa. 

Industrial  Engineering  &  Mfg.  Co.,  239 
John  St.,  Bridgeport.  Conn. 

International  Insulating  Div.,  General  In¬ 
dustries  Co.,  Cleveland  and  Olive  Sts., 
Elyria,  Ohio 

King  Laboratories,  Inc.,  205  Oneida  St., 
Syracuse,  N.  Y. 

Laminated  Shim  Co.,  21-26  44th  Ave., 
Long  Island  City,  N.  Y. 

I,an.slng  Stamping  Co.,  1159  Pennsylvania 
Ave.,  Lansing,  Mich. 


Manganese  Steel  Forge  Co.,  Allen  St.  and 
Castor  Ave.,  Philadelphia,  Pa. 
Master  Products  Co.,  6414  Park  Ave., 
Cleveland,  Ohio 

McCord  Radiator  &  Mfg.  Co.,  2587  E. 

Grand  Ave.,  Detroit,  Mich. 

Melrath  Supply  &  Gasket  Co.,  Tioga  & 
Memphis  Sts.,  Philadelphia,  Pa. 
Midland  Steel  Products  Co.,  10600  Ma¬ 
dison  Ave.,  Cleveland,  Ohio 
Milwaukee  Stamping  Co.,  802  S.  72d  St., 
Milwaukee,  Wis. 

National  Brass  Co.,  1599  Madison  Ave., 
Grand  Rapids,  Mich. 

National  Motor  Bearing  Co.,  1100  78th 
Ave.,  Oakland,  Cal. 

National  Stamping  Co.,  630  St  Jean  St, 
Detroit  Mich. 

New  Products  Corp.,  Benton  Harbor, 
Mich. 

Parish  Pressed  Steel  Co.,  Robinson  & 
Neiser  Sts.,  Reading,  Pa. 

Patton-Mac  Guyer  Co.,  Baker  St.  &  Vir¬ 
ginia  Ave.,  Providence,  R.  I. 

Peck  Spring  Co.,  Plainville,  Conn. 

Pheoll  Mfg.  Co.,  6700  Roosevelt  Kd.,  Chi¬ 
cago,  Ill. 

Plume  &  Atwood  Mfg.  Co.,  470  Bank  St, 
Waterbury,  Conn. 

Powell  Pressed  Steel  Co.,  Hubbard,  Ohio 
Prentice  Mfg.  Co.,  G.  E.,  New  Britain 
Ave.,  New  Britain,  Conn. 

Pressed  Steel  Co.,  Wilkes-Barre,  Pa. 
Raymond  Mfg.  Co.,  Dlv.  of  Associated 
Spring  Corp.,  Corry,  Pa. 

Reliable  Spring  Co.,  3167  Fulton  Rd., 
Cleveland,  Ohio 

Revere  Copper  &  Brass,  Inc.,  230  Park 
Ave.,  New  York,  N.  Y. 

Rockwood  Sprinkler  Co.,  50  Harlow  St, 
Worcester,  Mass. 

Saginaw  Stamping  &  Tool  Co.,  Saginaw, 
Mich. 

Scovlll  Mfg.  Co.,  99  Mill  St,  Waterbury, 
Conn. 

Sessions  &  Sons,  J.  H.,  Bristol,  Conn. 
Sheet  Metal  Specialty  Co.,  Third  & 
Liberty,  Pittsburgh,  Pa. 

Standard  Pressed  Steel  Co.,  Jenkintown, 
Pa. 

Stanley  Works,  New  Britain,  Conn. 

Steel  &  Tubes,  Inc.,  250  E.  131st  St., 
Cleveland,  Ohio 

Stimpson  Co.,  Edwin  B.,  74  Franklin 
Ave.j  Brooklyn,  N.  Y. 

Swanson  Machine  Co.,  Jamestown,  N.  Y. 
Thomas  &  Skinner  Steel  Produrts  Co., 
1120  E.  2Sd  St.,  Indianapolis,  Ind. 

(See  Advertisement  Page  143) 
Titchener  &  Co.,  E.  H.,  Binghamton,  N.  Y. 
Torrington  Mfg.  Co.,  70  Franklin  St, 
Torrington,  Conn. 

Transue  &  Williams  Steel  Forging  Corp., 
562  W.  Ely  St.,  Alliance,  Ohio 
Truscon  Steel  Co.,  Pressed  Steel  Div., 
6100  Truscon  Ave..  Cleveland,  Ohio 
Union  Spring  &  Mfg.  Co.,  New  Kensing¬ 
ton,  Pa. 

United  Carr  Fastener  Corp.,  Cambridge, 

United  Screw  &  Bolt  Corp.,  2513  W. 

Oullerton  St..  Chicago,  III. 

U.  S.  Indestructible  Ga.sket  Co.,  829  E. 

15  St.,  Brookljm,  N.  Y. 

Veeder-Root,  Inc.,  63  Sargeant  St,  Hart¬ 
ford,  Conn. 

Victor  Mfg.  &  Gasket  Co.,  5750  W.  Roose¬ 
velt  Rd.,  Chicago,  Ill, 

Waterbury  Button  Co.,  Waterbury,  Conn. 
Western  Cartridge  Co.,  East  Alton,  Ill. 
Whitehead  Stamping  Co.,  1661  W.  La¬ 
fayette  Blvd.,  Detroit,  Mich. 

Wilcox,  Crittenden  &  Co.,  Middletown, 
Conn. 

Worcester  Pressed  Steel  Co.,  100  Barker 
Ave.,  Worcester,  Mass, 

Wrought  Washer  Mfg.  Co.,  2223  S.  Bay 
St..  Milwaukee,  Wis. 

Youngstown  Pressed  Steel  Co.,  Warren, 
Ohio 


Standards _ 

CAPACITANCE  STANDARDS 

Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  New  York.  N.  Y. 

Cornell-Dubiller  Electric  Corp.,  1000 
Hamilton  Blvd.,  South  Plainfield, 
N.  J. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City,  N.  J. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Rubicon  Co.,  29  N.  Sixth  St.,  Phila¬ 
delphia.  Pa. 

Solar  Mfg.  Corp.,  586  Avenue  A,  Bayonne, 
N.  J. 


FREQUENCY  STANDARDS 

Andrew,  Victor  J.,  6429  S.  Lavergne  Ave., 
Chicago,  Ill. 

Browning  Laboratories,  Inc.,  750  Main 
St.,  Winchester,  Mass. 

Ferris  Instrument  Corp.,  Boonton,  N.  J. 


General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Mlllen  Mfg.  Co..  Inc.,  JjuneB,  ISO  Ex¬ 
change  St.,  Maiden,  Maas. 

(See  Advertlaement  Page  141) 


INDUCTANCE  STANDARDS 

Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  New  York,  N.  Y. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Rubicon  Co.,  29  N.  Sixth  St.,  Philadelphia, 
Pa. 


RESISTANCE  STANDARDS 

Beck  Bros.,  421  Sedgley  Ave.,  Phila¬ 
delphia,  Pa. 

Biddle  Co.,  James  G.,  1213  Arch  St., 
Philadelphia,  Pa. 

Cambridge  Instrument  Co..  Grand  Central 
Terminal,  New  York,  N.  Y. 

Cutler-Hammer,  Inc.,  1401  W.  SL  Paul 
Ave.,  Milwaukee,  Wis. 

Daven  Co.,  158  Summit  St.,  Newark,  N.  J. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Instrument  Resistors,  Inc.,  25  Amity  St., 
Little  Falls.  N.  J. 

International  Resistance  Co.,  401  N. 
Broad  St.,  Philadelphia,  Pa. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Rubicon  Co.,  29  N.  Sixth  St.,  Philadelphia, 
Pa. 

ShallrroHs  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

(See  .4dverti8ement  Page  113) 

Ward  Leonard  Electric  Co.,  32  South  St., 
Mount  Vernon,  N.  Y. 


Stands. 


MICROPHONE  STANDS 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Microphone  Co.,  1915  S,  West¬ 
ern  Ave.,  Los  Angeles,  Cal. 

Amperlte  Co.,  561  Broadway,  New  York, 
N.  Y. 

Art  Specialty  Co.,  1115  N.  Franklin  St, 
Chicago,  Ill. 

Astatic  Microphone  Laboratory,  830 
Market  St.,  Youngstown,  Ohio 

Atlas  Sound  Corp.,  1461  39th  St.,  Brook¬ 
lyn,  N.  Y. 

Bell  Sound  Systems,  Inc,  1183  Essex  Ave., 
Columbus,  Ohio 

Braun,  Inc,  W,  C.,  601  W.  Randolph  St, 
Chicago,  Ill. 

Brush  Development  Co.,  3311  Perkins 
Ave.,  Cleveland,  Ohio 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land.  Ohio 

Cinema  Engineering  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Cal 

Eastern  Mike-Stand  Co.,  66  Christopher 
Ave.,  Brooklyn,  N.  Y. 

Electrical  Sound  Engineering  Co.,  5303 
Kenilworth  Ave.,  Baltimore,  Md. 

Electro-Voice  Mfg.  CJo.,  1239  South  Bend 
Ave.,  South  Bend,  Ind. 

Halldorson  Co.,  4600  Ravenswood  Ave., 
Chicago,  Ill. 

Lektra  I>abs,  Inc.,  30  E.  10th  St,  New 
York,  N.  Y. 

Lifetime  Corp.,  1825  Adams  St.,  Toledo, 
Ohio 

Meek  Industries,  John,  1313  W.  Randolph 
St.,  Chicago,  Ill. 

.  Natlonal-Dobro  Corp.,  400  S.  Peoria  St., 
Chicago,  Ill. 

Operadio  Mfg.  Co.,  13th  and  Indiana  Sts., 
St  Charles.  III. 

Radiotone,  Inc.,  7356  Melrose  Ave.,  Holly¬ 
wood,  Cal. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Shure  Bros.,  225  W.  Huron  St,  Chicago, 
III. 

Sound  Apparatus  Co.,  160  W.  46th  St., 
New  York,  N.  Y. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St,  New  York,  N.  Y. 

Turner  Co.,  Cedar  Rapids,  Iowa 

Universal  Microphone  Co.,  Centinela  at 
Inglewood,  Cal. 

Webster  Electric  Co.,  De  Koven  Ave.  and 
Clark  St.,  Racine,  Wis. 

Western  Electric  Co.,  300  Central  Ave., 
Kearny,  N.  J. 


SPEAKER  STANDS 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

Art  Specialty  Co.,  1115  N.  Franklin  St., 
Chicago,  Ill. 

Atlas  Sound  Corp,  1451  39th  St,  Brook¬ 
lyn,  N.  Y. 


182 


June  1941  —  ELECTRONICS 


ELECTRONIC  and 


ALLIED  INDUSTRIES _ 


Erwood  Sound  Equipment  Co.,  223  W. 

Erie  St,  Chicago,  Ill. 

Lifetime  Corp.,  1825  Adams  St,  Toledo, 
Ohio 

Meek  Industries,  John,  1313  W.  Ran¬ 
dolph  St,  Chicago,  Ill. 

Million  Radio  &  Television  Laboratorie.s, 
1617  N.  Damen  St,  Chicago,  Ill. 
Racon  Electric  Co.,  52  E.  19th  St.,  New 


York,  N.  Y. 
University  Laboratories, 
New  York,  N.  Y. 


195  Chrystle  St., 


Steel 


ELECTRICAL  STEEL 

Allegheny-Ludlum  Steel  Corp.,  Oliver 
Bldg.,  Pittsburgh,  Pa. 

American  Rolling  Mill  Co.,  Curtis  St., 
Middletown,  Ohio 

Carnegie-Illlnols  Steel  Corp.,  Carnegie 
Bldg.,  Pittsburgh,  Pa. 

Empire  Sheet  &  Tin  Plate  Co.,  N.  Bow¬ 
man  St,  Mansfield,  Ohio 

Follansbee  Steel  Corp.,  Third  &  Liberty 
Sts.,  Pittsburgh,  Pa. 

Granite  City  Steel  Co.,  Granite  City,  Ill. 

Newport  Rolling  Mill  Co.,  Ninth  &  Lowell 
Sts.,  Newport,  Ky. 

Republic  Steel  Corp.,  Alloy  Steel  Div.. 
Massillon,  Ohio 

Swedish  Iron  &  Steel  Corp.,  17  Batten’ 
PI.,  New  York,  N.  Y. 

Union  Drawn  Steel  Div..  Republic  Steel 
Corp.,  Harsh  Ave.,  S.  E.,  Massillon, 
Ohio 

Wheeling  Steel  Corp.,  Wheeling  Steel 
Corp.  Bldg.,  Wheeling,  W.  Va. 

Youngstown  Sheet  &  Tube  Co.,  Stam- 
baugh  Bldg.,  Youngstown,  Ohio 


Strips. 


TERMIN.AL 

Binding 


STRIPS — see  Posts, 


Stroboscopes. 


STROBOSCOPES 

Boulin  Instrument  Corp.,  65  Madison 
Ave.,  New  York,  N.  Y. 

Commercial  Engineering  Laboratories, 
4612  Woodward  Ave.,  Detroit,  Mich. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

L.  A.  B.  Corp.,  Summit,  N.  J. 

Pioneer  Instrument  Div.  of  Bendix  Avia¬ 
tion,  Bendlx,  N.  J.  ,  „  ^ 

Welch  Mfg.  Co.,  W.  M.,  1515  Sedgwick 
St.,  Chicago,  Ill. 

Westlnghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Zeiss.  Inc.,  Carl,  485  Fifth  Ave.,  New 
York,  N.  Y. 


Stylii - 

CUTTING  STYLII — see  Needles,  Cut¬ 
ting 

Switches  — - 

PUSH  BUTTON  SWITCHES — see 
Switches,  Snap 

RELAY  SWITCHES — see  Relays, 
Electromagnetic 


ROTARY  and  BAND  CHANGE  SWITCHES 

American  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  St.,  Chicago,  Ill. 

Arrow-Hart  &  Hegeman  Electric  Co.,  103 
Hawthorne  St.,  Hartford,  Conn. 

Autocall  Co.,  Shelby,  Ohio 

Cannon  Electric  Development  Co.,  3209 
Humboldt  St.,  Los  Angeles,  Cal. 

Coto-Coil  Co.,  71  Willard  Ave.,  Provi¬ 
dence,  R.  I. 

Furnas  Electric  Co.,  Batavia,  Ill. 

General  Electric  Co.,  Appllaaice  and  Mer¬ 
chandise  Dept.,  Bridgeport,  Conn. 

Guardian  Electric  Mfg.  Co.,  1621  W.  Wal¬ 
nut  St.,  Chicago,  Ill. 

Hart  Mfg.  Co.,  110  Bartholomew  Ave., 
Hartford,  Conn. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washingfton 
St.,  Indianapolis,  Ind. 

Meissner  Mfg.  Co.,  Mt.  Carmel,  Ill. 

New  England  Radlocrafters,  1156  Com¬ 
monwealth  Ave.,  Brookline,  Mass. 

Rubicon  Co.,  29  N.  Sixth  St.,  Phila¬ 
delphia,  Pa. 

Sensitive  Re.search  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  ITork,  N.  Y. 

Sliallrross  Mfg.  Co.,  10  Jaekson  Ave., 
Collingdale,  Pa. 

(See  Advertisement  Page  113) 

Tagliabue  Mfg.  Co.,  C.  J.,  Park  & 
Nostrand  Ave.,  Brooklyn,  N.  Y. 


Thwing-Albert  Instrument  Co.,  3323  Lan¬ 
caster  Ave.,  Philadelphia,  Pa. 

Triplett  Electrical  Instrument  Co.,  135  E. 
College  Ave.,  Bluffton,  Ohio 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

SNAP  SWITCHES 

Arrow-Hart  &  Hegeman  Electric  Co.,  103 
Hawthorne  St.,  Hartford,  Conn. 

Cutler-Hammer,  Inc.,  1401  W.  St.  Paul 
Ave.,  Milwaukee,  Wls. 

General  Electric  Co.,  Appliance  and  Mer¬ 
chandise  Dept.,  Bridgeport,  Conn. 

Hart  Mfg.  Co.,  110  Bartholomew  Ave., 
Hartford,  (i^onn. 

Mallory  &  Co.,  P.  R.,  3029  E.  Washing¬ 
ton  St,  Indianapolis,  Ind. 

McDonnell  &  Miller,  Wrigley  Bldg.,  Chi¬ 
cago,  Ill. 

Micro  Switch  Corp.,  Spring  St,  Freeport, 
Ill. 

Minneapolls-Honeywell  Regulator  Co., 
2712  Fourth  Ave.,  S.,  Minneapolis, 
Minn. 

Mu-Swltch  Corp.,  Washington  St.,  Can¬ 
ton,  Mass. 

Perfex  Corp.,  415  W.  Oklahoma  PI.,  Mil¬ 
waukee.  W’is. 

Stackpole  Carbun  Co.,  Tannery  St.,  St. 
Mary’s,  Pa. 

(See  Advertisement  Page  103) 

Ward  Leonard  Electric  Co.,  32  South  St, 
Mount  Vernon,  N.  Y. 

Wirt  Co.,  6221  Greene  St,  Philadelphia, 
Pa. 


TIME  SWITCHES 

American  Timer  Corp.,  Geneva,  Ill. 

Anderson  Mfg.  Co.,  Albert  &  J.  M.,  305 
A  St.,  Boston,  Mass. 

Autocall  Co.,  Shelby,  Ohio 

Automatic  Electric  Mfg.  Co.,  729  S.  Front 
St.,  Mankato,  Minn. 

Bacon,  Emra  D.,  4513  Brooklyn  Ave., 
Cleveland,  Ohio 

Cleveland  Time  Clock  &  Service  Co.,  Su¬ 
perior  Ave.  at  E.  27th  St.,  Cleveland, 
Ohio 

Cramer  Co.,  R.  W.,  Centerbrook,  Conn. 

Eagle  Signal  Corp.,  Moline,  Ill. 

Edison  Electrical  Controls,  51  Lakeside 
Ave.,  West  Orange,  N.  J. 

Electric  Controls  Corp.,  68  Murray  St, 
New  Y’ork,  N.  Y. 

Frober-Faybor  Co.,  Chagrin  Falls,  Ohio 

General  Electric  Co.,  Schenectady,  N.  Y. 

Guardian  Electric  Mfg.  Co.,  1621  W.  Wal¬ 
nut  St,  Chicago,  Ill. 

Industrial  Engineering  Corp.,  Evansville, 
Ind. 

Industrial  Instrument  Co.,  2249  14th  St, 
S.W.,  Akron,  (3hlo 

Mercoid  Corp.,  4201  Belmont  Ave.,  Chi¬ 
cago,  Ill. 

Minneapolis-Honeywell  Regulator  Co., 
2712  Fourth  Ave.,  S.,  Minneapolis, 
Minn. 

Northwestern  Clock  Co.,  Brown  Bldg., 
Omaha,  Neb. 

Paragon  Electric  Co.,  37  W.  Van  Buren 
St..  Chicago,  Ill. 

Penn  Electric  Switch  Co.,  Goshen,  Ind. 

Perfex  Corp.,  415  W.  Oklahoma  PI.,  Mil¬ 
waukee,  Wls. 

Reliance  Automatic  Lighting  Co.,  1931 
Mead  St.,  Racine,  W’is. 

Rhodes,  Inc.,  M.  H.,  30  Bartholomew  Ave., 
Hartford,  Conn. 

Sangamo  Electric  Co.,  Springfield,  Ill. 

South  Bend  Current  Controller  Co.,  2038 
River  Pk.,  South  Bend.  Ind. 

States  Co.,  19  New’  Park  Ave.,  Hartford, 
Conn. 

Swartzbaugh  Mfg.  Co.,  1336  W.  Bancroft 
St.,  Toledo,  Ohio 

Thomas  Clock.s,  Seth,  Div.  General  Time 
Instruments  Corp.,  S.  Main  St, 
Thomaston.  Conn. 

Thompson  Clock  Co.,  H.  C.,  38  Federal 
St.,  Bristol,  Conn. 

Tork  Clock  Co.,  31  South  St.,  Mount 
Vernon,  N.  Y. 

W’adsworth  Electric  Mfg.  Co.,  20  W.  11th 
St.,  Covington,  Ky. 

W’alser  Automatic  Timer  Co.,  420  Lex¬ 
ington  Ave..  New  York,  N.  Y. 

W’ard  Leonard  Electric  Co.,  32  South  St, 
Mount  Vernon,  N.  Y. 

W’estinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Zenith  Electric  Co.,  845  S.  W’abash  St, 
Chicago.  Ill. 

TOGGLE  SWITCHES — see  Switches, 
Snap 

Systems _ 

COMPLETE  SOUND  SYSTEMS 

Airplane  &  Marine  Direction  Finder  Corp., 
Clearfield.  Pa. 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Communications  Corp.,  123  Lib¬ 
erty  St.,  New  York,  N.  Y. 


American  Television  Corp.,  130  W.  56th 
St,  New  York,  N.  Y. 

Amplifier  Co.  of  America,  17  W.  20th 
St.,  New  York,  N.  Y. 

Arrow  Radio  Co.,  900  W.  Jackson  Blvd., 
Chicago,  Ill. 

Atlas  Sound  Corp.,  1451  39th  St,  Brook¬ 
lyn,  N.  Y. 

Audiograph  Sound  Systems.  1313  W’.  Ran¬ 
dolph  St.,  Chicago,  111. 

Autocall  Co.,  Shelby,  Ohio 

Bank’s  Mfg.  Co.,  6019  N.  W’inthrop  Ave., 
Chicago,  Ill. 

Bell  Sound  Systems,  Inc.,  1183  Essex 
Ave.,  Columbus,  Ohio 

Bogen  Co.,  David,  663  Broadway,  New 
York,  N.  Y. 

Braun,  Inc.,  W.  C.,  601  W’.  Randolph  St, 
(jhicago.  Ill. 

Chicago  Sound  Systems  Co.,  315  E.  Grand 
Ave.,  Chicago,  Ill. 

Cinema  Engineering  Co.,  1508  W.  Ver- 
dugo  Ave.,  Burbank,  Cal. 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

Empire  Radio  Mfg.  Co.,  114  E.  47th  St., 
New  York,.  N.  Y. 

Erwood  Sound  Equipment  Co.,  223  W. 
Erie  St,  Chicago,  111. 

Fulton  Radio  Corp.,  100  6th  Ave.,  New 
York,  N.  Y. 

Gates  Companies,  Quincy,  Ill 

General  Communication  Products  Co., 
Lexington  Ave.  at  Vine,  Hollywood, 
Cal. 

Gibbs  &  Co.,  900  W.  Lake  St,  Chicago, 
Ill. 

Jack  Mfg.  Corp.,  Charles,  420  Lehigh 
St,  Allentown.  Pa. 

Lafayette  Radio  Corp.,  100  Sixth  Ave., 
New  York,  N.  Y. 

Laurehk  Radio  Mfg.  Co.,  3918  Monroe 
Ave.,  Wayne,  Mich. 

Lincrophone  Co.,  1661  Howard  Ave.. 
Utica,  N.  Y. 

Marine  Radio  Corp.,  117-19  168th  St, 
Jamaica,  N.  Y. 

Meek  Industries,  John,  1313  W.  Randolph 
St,  Chicago,  Ill. 

Million  Radio  &  Television  Labs.,  1617  N. 
Damen  .\ve.,  Chicago,  Ill. 

Morlen  Electric  Co.,  60  W.  15th  St, 
New  York,  N.  Y. 

Operadio  Mfg.  Co..  13th  &  Indiana  Sts., 
St.  Charles,  Ill. 

Philco  Radio  &  Television  Corp.,  Tioga  & 
C  Sts.,  Philadelphia,  Pa. 

Presto  Recording  Corp.,  242  W.  55th  St., 
New  York,  N.  Y. 

Racon  Electric  Co.,  52  E.  19th  St.,  New 
York,  N.  Y. 

Radiad  Service,  154  E  Erie  St,  Chicago, 
Ill. 

Radio  Receptor  Co.,  251  W.  19th  St, 
New’  York,  N.  Y. 

Radolek  Co.,  601  W’.  Randolph  St,  Chi¬ 
cago,  Ill. 

Kanland  Corp.,  3333  Belmont  Ave.,  Chi¬ 
cago,  111. 

(See  Advertisement  Page  128) 

Ray-Lab,  Inc.,  211  Railroad  Ave.,  Elmira, 
N.  Y. 

RCA  Mfg.  Co.,  Camden.  N.  J. 

Regal  Amplifier  Mfg.  Corp.,  14  W’.  17  St, 
New  York,  N.  Y. 

Setchell-Carlson,  Inc.,  2233  University 
Ave.,  St.  Paul,  Minn. 

Sillcox  Radio  &  Television  Corp.,  60  Wall 
Tower,  New  York.  N.  Y. 

Skaggs  Transformer  Co.,  5894  Broadway, 
Los  Angeles,  Cal. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
100  C!arlson  Rd.,  Rochester,  N.  Y. 

Sundt  Engineering  Co.,  4757  Ravenswood 
Ave.,  Chicago,  111. 

Technical  Products  International,  136 
Liberty  St.,  New’  York,  N.  Y. 

Transformer  Corp.  of  America,  69  Woos¬ 
ter  St.,  New  York.  N.  Y. 

Triumph  Mfg.  Co.,  4016  W.  Lake  St., 
Chicago,  Ill. 

Universal  Microphone  Co.,  Centlnela  at 
Warren  Lane,  Inglewood,  Cal. 

Vlbraloc  Mfg.  Co.,  1273  Mission  St,  San 
Francisco,  Cal. 

Webster-ChUago  Corp.,  5622  Blooming- 
dale  .4ve.,  Chirago,  III. 

(See  Raiiland  Corp.) 

Webster  Electric  Co.,  DeKoven  .4ve.  & 
Clark  St.,  Racine,  W'is. 

Western  Electric  Co.,  300  Central  Ave., 
Kearny,  N.  Y. 

Western  Sound  &  Electric  Laboratories, 
Inc.,  311  W.  Kilbourn  Ave.,  Mil¬ 
waukee,  Wis. 

Wilcox  Electric  Co.,  40th  &  State  Line, 
Kansas  City,  Mo. 

PUBLIC  ABDRESS  SYSTEMS — see 
Systems.  Complete  Sound 


Tape 


CELLULOSE  TAPE 

Minnesota  Mining  &  Mfg.  Co.,  900 
Fauquier  Ave.,  St.  Paul,  Minn. 
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1941-1942  BUYERS’  CUIDE  lor  Die 


Hlckok  Klectrical  Instrument  Co.,  1U&14 
Dupont  Ave.,  Cleveland,  Ohio 

Jackson  Ellectrii^  Instrument  Co.,  129 
Wayne  Ave.,  Dayton,  Ohio 

Phlloo  Radio  A  Television  Corp.,  Tioga 
&  C  Sts.,  Philadelphia,  Pa. 

Precision  Apparatus  Co.,  647  Kent  Ave., 
BrookWn,  N.  Y. 

Precision  Resistor  Co.,  334  Badger  Ave., 

Radio  City  ’  Products  Co.,  88  Park  PI., 
New  York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Readrite  Meter  Works,  College  Ave., 
Bluffton,  Ohio 

Simpson  Electric  Co.,  5218  W.  Kinzie 
St.,  Chicago,  111. 

Standard  Technical  Devices,  Inc.,  3008 
Ave.  M,  Brooklyn,  N.  Y. 

Supreme  Instruments  Corp.,  Greenwood. 
Miss. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Triumph  Mfg.  Co.,  4017  W.  Lake  St., 
Chicago,  Ill. 

Webber  Co.,  Earl,  4358  W.  Roosevelt  Rd., 
Chicago,  Ill. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark,  N.  J. 


r  hermocouples _ 

VACUUM  THERMOCOUPLES 

American  Electrical  Sales  Co.,  67  E. 
Eighth  St,  New  York,  N.  Y. 

Bristol  Co.,  Waterbury,  Conn. 

Caillte  Tungsten  Corp.,  544  39th  St,  Union 
City,  N.  J. 

C'ambridge  Instrument  Co.,  Grand  Central 
Terminal,  New  York,  N.  Y. 

Field  Electric  Instrument  Co.,  2268  Mor¬ 
ris  Ave.,  New  York,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York.  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Hlckok  E3ectrlcal  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Rawson  Electrical  Instrument  Co.,  102 
Potter  St.,  Cambridge,  Mass. 

Sensitive  Research  Instrument  Co.,  4645 
Bronx  Blvd.,  New  York.  N.  Y. 

Western  Electric  Co. — see  Graybar  EJlec- 
tric  Co. 

Xervac  Instrument  Co.,  9  New  Park  Ave., 
Hartford,  Conn. 


Timers. 


Tape _ 

(conthraed) 

COTTON  or  SILK  TAPE 

Anchor  Webbing  Co.,  1005  Main  St,  Paw¬ 
tucket,  R  1. 

Carolina  Narrow  Fabric  Co.,  1036  N. 

Chestnut  St.,  Winston-Salem,  N.  C. 
Elizabeth  Webbing  Mills,  Pawtucket,  R.  I. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Hope  Webbing  Co.,  Providence,  R.  I. 
Insulation  Manufacturers  Corp.,  665  W. 

Washington  Blvd.,  Chicago,  Ill. 
Krout  ft  Pite  Mfg.  Co.,  Allegheny  Ave.  ft 
Emeral  St,  Philadelphia,  Pa. 
Lambeth  Pope  Corp.,  New  Bedford,  Mass. 
Linton  ft  Bro.,  Horace,  3081  Ruth  St, 
Philadelphia,  Pa. 

Priscilla  Braid  Co.,  1309  Broad  St.,  Cen¬ 
tral  Falls,  R.  I. 

Sldebotham,  Inc.,  John,  4817  Grisoom  St, 
(Prankford)  Philadelphia,  Pa. 
Soutliern  Weaving  Co.,  Greenville,  S.  C. 
Westlnghouse  Electric  ft  Mfg.  Co.,  Blast 
Pittsburgh,  Pa. 


VARNISHED  TAPE 

Acme  Wire  Co.,  1256  Dlxwell  Ave.,  New 
Haven,  Conn. 

Brand  ft  (Jo.,  William,  276  Fourth  Ave., 
New  York,  N.  Y. 

Continental-Diamond  Fibre  Co.,  13  Chapel 
St,  Newark.  Del. 

General  Electric  Co.,  Appliance  and  Mer¬ 
chandise  Dept,  Bridgeport,  Ckinn. 

Irvington  Varnish  ft  Insulator  Co.,  10 
Argyle  Terrace,  Irvington,  N.  J. 

Mica  Insulator  Co.,  200  Varlck  St.,  New 
York.  N.  Y. 

Nepperhan  Sales  Co.,  175  B^fth  Ave.,  New 
York.  N.  Y.  (Sole  Distributors  for 
Vap-O-Llte  Products  Co.,  Astoria, 
N.  Y.) 

New  Jersey  Wood  Finishing  Co.,  Ellec- 
trlcal  Insulation  Dept,  Woodbridge, 
N.  J. 

Pearce  Co.,  R  T.,  235  Scott  Blvd.,  (Jov- 
ington,  Ky. 

Respro,  Inc.,  Wellington  Ave.,  Cranston, 
R  I. 

Standard  Insulation  Co.,  74  Paterson  Ave., 
East  Rutherford,  N.  J. 

Sullivan  ft  Sons  Mfg.  Co.,  J.,  2224  N. 
Ninth  St,  Philadelphia,  Pa. 

Vap-O-Lite  Products  Co. — see  Nepperhan 
Sales  Co. 

Westlnghouse  EHectric  ft  Mfg.  Co.,  Blast 
IMttsburgh.  I*a. 


Terminals  and  Strips. 

see  Posts.  Binding 


Testers. 


BATTERY  TESTERS 

Burton-Rogers  Co.,  857  Boylston  St, 
Boston,  Mass.  (Sole  Distributors  for 
Hoyt  Electrical  Instrument  Works, 
Boston,  Mass.) 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  IlL 

Hlckok  Electrical  Instrument  (ZJo.,  10514 
Dupont  Ave.,  CHeveland,  Ohio 

Hoyt  Electrical  Instrument  Works — see 
Burton-Rogers  Co. 

Precision  Thermometer  ft  Instrument  Co., 
1434  Brandywine  St,  Philadelphia, 
Pa. 

Rascher  ft  Betzold,  835  Orleans  St.,  Chi¬ 
cago,  Ill. 

Rieker  Instrument  Co.,  1919  Falrmount 
Ave.,  Philadelphia,  Pa. 

Ruth  Class  Div.,  Kimble  Glass  Co.,  Con- 
shohocken.  Pa. 

Testrlte  Instrunrient  Co.,  57  E.  11th  St, 
New  York,  N.  Y. 

Weston  Electrical  Instrument  Corp.,  614 
FVelinghuysen  Ave.,  Newark,  N.  J. 


CONDENSER  TESTERS 

Aerovox  Corp.,  New  Bedford,  Mass. 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  Ill. 

Cornell-Dubiller  Electric  Corp.,  1000 
Hamilton  Blvd.,  South  Plainfield, 
N.  J. 

Deutschmann  Corp.,  Tobe,  Canton,  Mass. 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City,  N.  J. 

Jack.son  Electrical  Instrument  Co.,  129 
Wayne  Ave.,  Dayton,  Ohio 

Potter  Co.,  1950  Sheridan  Rd.,  North  Chi¬ 
cago,  Ill. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J, 


ELECTRICAL  METER  TESTERS 

American  Automatic  Electric  Sales  Co., 
1033  W.  Van  Buren  SL,  Chicago,  Ill. 
Associated  Research,  Inc.,  431  S.  Dear¬ 
born  SL,  Chicago,  IIL 
Biddle  Co.,  James  G.,  1213  Arch  St., 
Philadelphia,  Pa. 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  Ill. 

Deutschmann  Corp.,  Tobe,  Canton,  Mass. 
Elastern  Specialty  Co.,  3619  N.  Bligbtb 
St.,  Philadelphia,  Pa. 

Electrical  Facilities,  Inc.,  4224  Holden 
St.,  Oakland.  Pa. 

Ferris  Instrument  Corp.,  Boonton,  N.  J. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City,  N.  J. 

McFarlln  Co.,  29  W.  Marion  Ave.,  Youngs¬ 
town,  Ohio 

Measurements  (X>rp.,  Boonton,  K.  J. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Rubicon  Co.,  29  N.  Sixth  St.,  Philadelphia, 
Pa 

Sensitive  Research  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  York,  N.  Y. 
Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col- 
lingdale.  Pa 

States  Co.,  19  New  Park  Ave.,  Hartford, 
Conn. 

Weston  BHectrlcal  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

FIELD  STRENGTH  MEASURING 
TESTERS — see  Testers,  Electrical 
Meter 

GROUND  RESISTANCE  TESTERS 
— see  Teeters,  Electrical  Meter 


HEARING  TESTERS 

Aurex  Corp.,  1115  N.  Franklin  St,  Chi¬ 
cago,  Ill. 

Graybar  Ellectric  Co.,  I..exington  Ave.  at 
43rd  St.,  New  York,  N.  Y.  (Sole  Dis¬ 
tributors  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Ma,ico  Co.,  Inc.,  2632  Nicollet  Ave.,  Min¬ 
neapolis,  Minn. 

McKesson  Appliance  Co.,  2226  Ashland 
Ave.,  Tol^o,  Ohio 

Sonotone  Corp.,  Elmsford,  N.  Y. 

Stoelting  Co.,  C.  H.,  424  N.  Homan  Ave., 
(Chicago,  Ill. 

Western  Electric  Co — see  Graybar  Elec¬ 
tric  Co. 


HIGH  VOLTAGE  TESTERS 

American  Transformer  Co.,  178  Emmet 
St,  Newark,  N.  J. 

Associated  Research,  Inc.,  431  S.  Dear¬ 
born  St,  Chicago,  IIL 

General  Electric  (3o.,  Schenectady,  N.  Y. 

Ideal  Commutator  Dresser  Co.,  1631  Park 
Ave.,  Sycamore,  Ill. 

Miller  Co.,  Bertrand  F.,  Trenton,  N.  J. 

Raytheon  Mfg.  Co.,  Waltham,  Mass. 

Roller-Smith  Co.,  Bethlehem,  Pa, 

States  Co.,  19  New  Park  Ave.,  Hartford, 
Conn. 

United  Transformer  Corp.,  150  Varlck  St., 
New  York,  N.  Y. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 


INSULATION  TESTERS 

.\8Hociated  Research,  431  Sooth  Dearborn 
St.,  Chicago,  III. 

(See  .Adveriisement  Page  143) 

MAGNETIC  TESTERS  and  TESTING 
MACniINES 

Annls  Co.,  R  B.,  1505  E.  Michigan  St, 
Indianapolis,  Ind. 

Associated  Research,  Inc.,  431  S.  Dear¬ 
born  St,  Chicago,  Ill. 

Baird  Associates,  20  Palmer  St,  Cam¬ 
bridge,  Mass. 

Commercial  EJnglneering  Laboratorios, 
4612  Woodward  Ave.,  Detroit,  Mich. 

General  Electric  Co.,  .Sichenectady,  N.  Y. 

Magnetic  Analysis  Corp.,  42-44  12th  St., 
Long  Island  CMty,  N.  Y. 

Pioneer  Instrument  EHv.  of  Bendlx  Avia¬ 
tion  Corp.,  Bendix,  N.  J. 

Rawson  Electrical  Instrument  Co.,  102 
Potter  St.,  Cambridge,  Mas.s. 

Rubicon  Co.,  29  N.  Sixth  St,  Philadelphia, 
Pa. 

RADIO  SET  TESTERS — see  Analyz¬ 
ers,  Radio  Set 


TUBE  TESTERS 

Associated  Research,  Inc.,  431  S.  Dear¬ 
born  St,  Chicago.  Ill. 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  Ill. 

Dayco  Radio  Corp.,  915  Valley  St,  Day- 
ton,  Ohio 

General  Electric  Co.,  Appliance  and 
Merchandise  Dept,  Bridgeport  (3onn. 


AUTOMATIC  CYCLE  TIMERS 

American  Gas  Accumulator  Co.,  Electri¬ 
cal  Div.,  Elizabeth,  N.  J. 

Autocall  Co.,  Shelby,  Ohio 

Automatic  Temperature  Control  Co.,  33 
El  Logan  St.,  Philadelphia,  Pa. 

Betts  ft  Betts  Corp.,  561  W.  52d  8t., 
New  York,  N.  Y. 

Bristol  Co.,  Waterbury,  Conn. 

Brown  Instrument  Co.,  4428  Wayne  Ave., 
Philadelphia,  Pa. 

Controls,  Inc.,  Towaco,  N.  J. 

Cramer  Co.,  R.  W Centerbrouk,  Conn. 

(See  .4dvertiHenient  Page  116) 

Electric  Switch  Corp.,  14th  at  Union  St., 
Columbus,  Ind. 

Foxboro  Co.,  Neponset  Ave.,  Foxboro, 
Mass. 

Hanlon-Waters,  Inc.,  Tulsa,  Okla. 

Industrial  Instrument  Co.,  2249  14th  St., 
S.  W.,  Akron,  Ohio 

Luxtrol  Co.,  54  W.  2l8t  St.,  New  York, 
N.  Y. 

Minneapolis-Honeywell  Regulator  Co., 
2712  Fourth  Ave.,  S.,  Minneapolis, 
Minn. 

Paragon  Electric  Co.,  37  W.  Van  Buren 
St.,  Chicago,  Ill. 

Penn  Electric  Switch  Co.,  Goshen,  Ind. 

Sangamo  Ellectric  Co.,  Springfield,  111. 

Stromberg  Electric  Co.,  233  W.  Erie  St., 
Chicago,  Ill. 

Tagllabue  Mfg.  Co.,  C.  J.,  Park  ft  Nos¬ 
trand  Aves.,  Brooklyn,  N.  Y. 

Taylor  Instrument  Companies,  100  Ames 
St.,  Rochester,  N.  Y.  , 

Thomas  Clocks,  Seth,  Div.  General  Time 
Instruments  Corp.,  S.  Main  St., 
Thomaston,  Conn. 

Thompson  Clock  Co.,  H.  C.,  38  Federal 
St.,  Bristol,  Conn. 

Walser  Automatic  Timer  Co.,  420  Lexing¬ 
ton  Ave.,  New  York,  N.  Y. 

Warren  Telechron  Co.,  252  Main  St.,  Ash¬ 
land,  Mass. 

Western  Electro-Mechanical  Co.,  300 
Broadway,  Oakland,  Cal. 

Weston  Hllectrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

Wheelco  Instruments  Co.,  2001  S.  Halsted 
St.,  Chicago,  Ill. 

Zenith  Electric  Co.,  845  S.  Wabash  St., 
Chicago,  Ill. 
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AUTOMATIC  INTERVAL  TIMERS 

American  Gas  Accumulator  Co.,  Blectrical 
Dlv.,  Elizabeth.  N.  J. 

American  Timer  Corp.,  Geneva,  IIL 
Automatic  Electric  Mfg.  Co.,  729  S. 

Front  St.,  Mankato,  Minn. 

Automatic  Temperature  Control  Co.,  33 
E.  Liogan  SC,  Philadelphia,  Pa. 

Betts  &  Betts  Corp.,  551  W.  52(1  St.,  New 
York.  N.  Y. 

Bristol  Co.,  Waterbury,  Conn. 

I’ontrols,  Inc.,  Towaco,  N.  J. 

Cramer  Co.,  R.  tV.,  Crnterbrook,  Coan. 

(See  AdvertlHemrat  Page  116) 

Dunn,  Inc.,  Struthers,  1315  Cherry  St., 
Philadelphia,  Pa. 

Edison  Electrical  Controls,  51  Lakeside 
Ave.,  West  Orange,  N.  J. 

Electric  Switch  (jorp.,  14th  at  Union  St., 
(Columbus,  Ind. 

Fink-Roselieve  Co.,  109  W.  64th  St.,  New 
York,  N.  Y. 

Foxboro  Co.,  Neponset  Ave.,  Foxboro, 
Mass. 

Frober-Paybor  Co.,  Chagrin  Palls,  Ohio 
General  Electric  X-Ray  Corp.,  2012 
Jackson  Blvd.,  Chicjago,  111. 

Glogan  &  Co.,  Rand  McNally  Bldg., 
Chicago,  Ill.  , 

Guardian  Electric  Mfg.  Co.,  1627  W.  Wal¬ 
nut  St.,  Chicago,  III. 

Industrial  Engineering  Corp.,  Evansville, 
Ind. 

Industrial  Timer  Corp.,  117  Edison  PI., 
Newark,  N.  d. 

(See  Advertisement  Page  150) 

Lektra  Laboratories,  Inc.,  30  E.  Tenth 
St.,  New  York,  N.  Y. 

Luers.  J.  Milton,  12  Pine  St.,  Mt.  Clem¬ 
ens,  Mich. 

Minneapolis-Honeywell  Regulator  Co., 
2712  Fourth  Ave.,  S.,  Minneapolis. 
Minn.  ^ 

Paragon  Ellectrlc  Co.,  37  W.  Van  EPuren 
St.,  Chicago,  111. 

Perfex  Corp.,  415  W.  Oklahoma  Pi.,  Mil¬ 
waukee,  Wis. 

Production  Instrument  Co..  710  W.  Jack- 
son  Blvd.,  Chicago,  Ill. 

Standard  Electric  Time  Co.,  89  Logan 
St.,  Springfield,  Mass. 

Stromberg  Electric  Co.,  233  W.  Erie  St., 
Chicago,  Ill. 

Tagllabue  Mfg.  Ck).,  C.  J.,  Park  &  Nos¬ 
trand  Aves.,  Brooklyn,  N.  Y. 

Tboma.s  Clocks,  Seth,  Div.  General  Time 
Instruments  Corp.,  S.  Main  St., 
Thomaston,  Conn. 

Thompson  (Tlock  Co.,  H.  C.,  38  Federal 
SL,  Bristol,  Conn. 

Walser  Automatic  Timer  Co.,  420  Lex¬ 
ington  Ave.,  New  York,  N.  Y. 

Warren  Telechron  Co.,  252  Main  SC, 
Ashland.  Mass. 

Zenith  Electric  Co.,  845  S.  Wabash  SC, 
(Chicago,  Ill. 

AUTOMATIC  RESET  TIMERS 

.\merlcan  Gas  Accumulator  Co.,  Eaectrl- 
<»1  Dlv.,  Elizabeth,  N.  J. 

Automatic  Electric  Mfg.  Co.,  729  S.  Front 
SC,  Mankato,  Minn. 

Automatic  Temperature  Control  Co.,  33 
R.  I>ogan  St.,  Philadelphia,  Pa. 

Betts  &  Betts  Corp.,  561  W.  5  2d  SC,  New 
York,  N.  Y. 

Bristol  Co.,  Waterbury.  Conn. 

Cramer  Co.,  R.  W.,  Centerhrook,  Conn. 

(See  AdvertiHement  Page  116) 

Dunn.  Inc.,  Struthers,  1315  Cherry  St., 
Philadelphia.  Pa. 

Edison  Electrical  Controls,  51  Lakeside 
Ave.,  West  Orange,  N.  J. 

Guardian  Electric  Mfg.  Co.,  1627  W.  Wal¬ 
nut  SC,  Chicago,  Ill. 

Ma.son-Neilan  Regulator  Co.,  1190  Adams 
St..  Boston,  Mass. 

Paragon  Electric  Co.,  37  W.  Van  Buren 
St..  Chicago,  111. 

Production  Instrument  Co.,  710  W.  Jack- 
son  Blvd.,  Chicago,  Ill. 

Stromberg  Electric  Co.,  233  W.  Erie  St., 
(Chicago,  III. 

Tagliabue  Mfg.  Co.,  C.  J..  I’ark  &  Nos- 
traiul  Aves.,  Brooklyn,  N.  Y. 

Taylor  Instrument  Companies,  100  Ames 
St..  Rochester,  N.  T. 

Warren  Telechron  Co.,  252  Main  St.,  Ash¬ 
land.  Mass. 

Zenith  Electric  Co.,  845  S.  Wabash  SC, 
Chicago.  Ill. 

AUTOMATIC  SPOT  WELD  TIMERS 

.Mlen-Bradley  Co.,  1326  S.  Second  St., 
Milwaukee,  Wis. 

.American  Gas  .Accumulator  Co.,  Electrical 
Dlv.,  Elizabeth,  N.  J. 

Cramer  Co.,  R.  W.,  Crnterbrook,  Conn. 

(See  .Advertisement  Page  116) 
Cutler-Hammer,  Inc.,  1401  W.  SC  Paul 
Ave.,  Milwaukee,  Win. 

Electric  Controller  &  Mfg.  Co.,  2701  E. 

79th  SC,  Cleveland.  Ohio 
General  Electric  Co.,  Schenectady,  N.  T. 
United  CInephone  Corp.,  Torrlngton, 
Conn. 


T-Pads. 


General  Radio  Ck>.,  30  State  SC.  (Cam¬ 
bridge,  Mass. 

Daven  Co.,  The,  158  Summit  SC,  Newark, 
N.  J. 

Teck  Labs,  7  Liaeola  St.,  deraey  PHjr, 
N.  J. 

(See  Advertisement  Page  146) 


Transformers. 


CURRENT  TRANSFORMERS 

Acme  Electric  &  Mfg.  Co.,  16  Water  St., 
Cuba,  N.  Y. 

Allied  Radio  Corp.,  833  W.  Jackson 
Blvd.,  Chicago,  IIL 

.\meriran  Transformer  Co.,  178  Emmet 
St.,  Newark,  N.  J. 

(See  .Advertisement  Page  69) 

Amplifier  Co.  of  America,  17  W.  20th  SC, 
New  York,  N.  Y. 

.Vrlavox  Mfg.  Co.,  430  S.  Green  SC,  Chi¬ 
cago,  Ill. 

(’hlcago  Transformer  Corp.,  3501  W.  Ad¬ 
dison  St.,  Chicago.  IIL 

Davis  &  Co.,  Dean  W.,  549  W.  Fulton  SC, 
Chicago,  Ill. 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago.  Ill. 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
SC,  Detroit,  Mich. 

l>oyle,  Ine.,  James  W.,  311  N.  I>rspla)ne>> 
SC,  Chicago,  lU. 

(See  Advertisement  Page  149) 

Eastern  Specialty  Co.,  3619  N.  EJighth 
St.,  Philadelphia, 

Ellectrical  Facilities,  Inc.,  4224  Holden  SC, 
Oakland,  Cal. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York,  N.  Y. 

(See  Advertisement  Page  115) 

Freed  Transformer  Co.,  72  Spring  St., 
New  York.  N.  Y. 

General  Controls  Co.,  801  Allen  Ave., 
Glendale,  Cal. 

General  Transformer  Corp.,  1250  W.  Van 
Buren  SC,  Chicago,  Ill. 

Hadley  Co.,  Robert  M.,  711  E.  61st  SC, 
Los  Angele.s,  Cal. 

Halldorson  Co.,  4500  Ravenswood  Ave., 
Chicago.  Ill. 

International  Transformer  Co.,  17  W. 
20th  SC,  New  York.  N.  Y. 

.Teffer.xon  Electric  Co.,  Bellwood,  Ill. 

Kenyon  Transformer  Co.,  840  Barry  St., 
New  York,  N.  Y. 

(See  .Advertisement  Page  128) 

Magnetic  Windings  Co.,  16th  &  Butler 
Sts.,  Easton,  Pa. 

Marine  Radio  Corp.,  117  168th  St., 

Jamaica,  N.  Y. 

New  York  Transformer  Co.,  180  Lexing¬ 
ton  .\ve..  New  York,  N.  Y. 

(s>ee  .Advertisement  Page  125) 

Norwalk  Transformer  Corp.,  South  Nor¬ 
walk,  f'onn. 

( >xford-Tartak  Radio  Corp..  915  W.  Van 
Riiren  St.,  Chicago,  Ill. 

I’hilon  Radio  A  Television  Corp.,  Tioga  A 
C  Sts.,  Philadelphia.  Pa. 

Radio  Receptor  Co.,  251  W.  19th  St.,  New 
York.  X.  Y. 

RCA  Mfg.  Co.,  Camden.  N.  J. 

Rubicon  Co..  29  N.  Sixth  SC,  Phila¬ 
delphia,  Pa. 

.Skaggs  Transformer  Co..  5894  Broadway, 
Los  Angeles,  Cal. 

Sola  Electric  Co..  2.52.*  Clybourn  Ave., 
Chicago,  HI. 

.standard  Transformer  Corp.,  1500  N.  Hal- 
sted  St.,  Chicago,  Ill. 

Superior  Electric  Co.,  32  Harrison  St., 
Bristol,  Conn. 

Thnrdnrsnn  Electric  Mfg.  Co..  500  W. 
II (iron  St..  Chirago,  III. 

(See  .Advertisement  Page  111) 

Tilton  Electric  Corp.,  15  E.  26th  St..  New 
York.  N.  Y. 

United  Transformer  Corp..  150  Varlck  St., 
New  York,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans  St., 
Chicago.  HI. 

IVesfern  Electro-Mechanical  Co.,  300 
Broadwa.v,  Oakland.  Cal. 


INSTRUMENT  TRANSFORMERS 

.Allis-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

American  Transformer  Co..  178  Emmet 
St..  Newark.  N.  J. 

(See  .Advertisement  Page  69) 

Condlt  Works.  Allis-Chalmers  Mfg.  Co., 
Hyde  Park  Station.  Boston,  Mass. 

Duncan  Electric  Co..  24  4  S.  Third  St., 
Lafayette.  Ind. 

Efiectri(^l  Facilities,  Inc.,  4224  Holden  St., 
Oakland,  Cal. 

Erie  Electric  Co.,  124  Church  St,  Buffalo. 
N.  Y. 

Esterline- Angus  Co..  (Speedway  City) 
Indianapolis,  Ind. 

Gardner  Electric  Mfg.  Co..  4  227  Hollis 
St..  Emeryville,  Cal. 


General  Electric  Co.,  Schenectady,  N.  Y. 

H  D  Electric  Co.,  100  W.  Monroe  St, 
Chicago.  111. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Newark  Transformer  Co.,  17  Preliiighuy- 
sen  Ave.,  Newark,  N.  J. 

Niagara  Electric  Improvement  Corp.,  122 
E.  4  2d  St,  New  York.  N.  Y. 
Roller-Smith  Co.,  Bethlehem,  Pa. 

Sangamo  Electric  Co.,  Springfield,  IIL 
Sparkes  Mfg.  Ca,  318  Jefferson  St,  New¬ 
ark,  N.  J. 

Standard  Transformer  Co.,  140  Dana  St, 
N.E.,  Warren,  Ohio 

States  Co.,  3  New  Park  Ave.,  Hartford, 
Conn. 

Spurges  Electric  Co.,  101  B.  Seeboth  St, 
Milwaukee,  Wis. 

Uptegraff  Mfg.  Co.,  R.  E.,  Scottdale,  Pa. 
Wagner  Electric  (iorp.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Westinghouse  Electric  A  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

I.  F.  TRANSFORMERS 

Aladdin  Radio  Industries,  Inc.,  468  W. 

Superior  St,  Chicago,  HI. 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  111. 

.American  Transformer  Co.,  178  Emmet 
St.,  Newark.  N.  J. 

(See  Advertisement  Page  69) 
.Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York,  N.  Y. 

Automatic  Windings  Co.,  900  Passaic 
Ave.,  East  Passaic,  N.  J. 

D-X  Radio  Products  Co.,  1575  Milwaukee 
Ave.,  Chicago,  IIL 

General  Mfg.  Co.,  1255  S.  Michigan  Ave., 
Chicago,  Ill. 

General  Winding  Co.,  254  W.  81st  St, 
New  York,  N.  Y. 

Guthman  A  Co.,  E.  L,  400  S.  Peoria  St, 
Chicago,  III. 

Hanimarlund  Mfg.  Co.,  424  W.  33d  St, 
New  York,  N.  Y. 

Hollywood  Tran-sformer  Co.,  645  N. 

Martel  Ave.,  Los  Angeles,  Cal. 

Meissner  Mfg.  (io..  Mount  Carmel,  Ill. 
Millen  Mfg.  Co.,  James,  150  Exchange 
St.,  Malden,  Mass. 

Miller  Co..  J.  W.,  5917  S.  Main  St.  Los 
Anodes  OslI 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

National  Co.,  61  Sherman  St.,  Malden, 
Ma.ss. 

Philco  Radio  A  Television  Corp.,  Tioga  A 
C  Sts.,  Philadelphia,  Pa. 

Radex  Corp.,  1733  Milwaukee  Ave.,  Chi¬ 
cago.  Ill. 

Sickles  Co..  F.  W.,  165  Front  St.  Chico¬ 
pee.  Mass. 

Teleradlo  Engineering  Corp.,  484  Broome 
St.,  New  York,  N.  Y. 

Triumph  Mfg.  Co.,  4017  W.  I.ake  St, 
Chicago,  Ill. 

RECEIVER  AUDIO  &  POWER 
TRANSFORMERS 

Acme  Electric  A  Mfg.  Co.,  16  Water  St., 
Cuba,  N.  Y. 

Ameriran  Transformer  Co.,  178  Emmet 
St.,  Newark,  N.  J. 

tSee  .Advertisement  Page  69) 
Amplifier  Co.  of  America,  17  W.  20th  St., 
New  York,  N.  Y. 

Audio  Development  Co.,  123  Bryant  Ave., 
N.,  Minneapolis,  Minn. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids.  Iowa 

De  Vry  Corp.,  1111  Armitage  Ave.,  Chi¬ 
cago,  Ill. 

Division  Coil  Co.,  Calledonia,  N.  Y. 

Doyle.  Inc.,  James  AV.,  311  N.  Desplaines 
St..  Chieagn,  III. 

(See  .Advertisement  Page  149) 
Ferranti  Kleetrle.  Inc.,  SO  Koekefeller 
Plaza.  New  York,  N.  Y. 

(See  Advertisement  Page  115) 

Freed  Transformer  Co.,  72  Spring  St., 
New  York,  N.  Y. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge.  Mas.s. 

General  Transformer  Corp.,  1250  W.  Van 
Buren  St.,  Chicago,  Hi. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St., 
I.,o.s  Angeles,  Cal. 

Halldor.son  Co.,  4500  Ravenswood  .Ave., 
Chicago,  Ill. 

International  Transformer  Co.,  17  W. 

20th  St..  New  York.  N.  Y. 

Jefferson  Electric  Co.,  Bellwood.  IIL 
Kenyon  Transformer  Co.,  840  Barry  St., 
New  York.  N.  Y. 

Magnetic  Wlnclings  Co.,  16th  A  Butler 
Sts.,  Easton.  Pa. 

Marine  Radio  Corp.,  117  168th  St., 

Jamaica.  N.  Y. 

New  York  Transformer  Co.,  480  I,exlng- 
ton  .Ave.,  New  A'ork,  N.  Y. 

(See  AdvertlKement  Page  125) 
Norwalk  Transformer  Corp.,  South  Nor¬ 
walk,  Conn. 

(See  Advertisement  Page  80) 
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TransformeTs _ 

RECEIVER  AUDIO  &  POWER 
TRANSFORMERS  (continued) 

Phelps  Dodge  Copper  Products  Corp.,  40 
Wall  St.,  New  York.  N.  Y. 

Radex  Corp.,  1733  Milwaukee  Ave., 
Chicago,  111. 

Raytheon  Mfg.  Co.,  190  Willow  St., 
Waltham,  Mass. 

Skaggs  Transformer  Co.,  6894  Broadway, 
Dos  Angeles,  Cal. 

Standard  Transformer  Corp.,  1600  N. 

Halsted  St.,  Chicago.  Ill. 

Superior  Electric  Co.,  32  Harrison  St., 
Bristol,  Conn. 

Thordarson  Electric  Mfg.  Co.,  600  W. 
Huron  St.,  Chicago,  111. 

(See  AdTertisement  Page  111) 

Utah  Radio  Products  Co.,  820  Orleans 
St.,  Chicago,  Ill. 


TRANSMITTER  TRANSFORMERS 

American  Transformer  Co.,  178  Emmet 
St.,  Newark,  N.  J. 

(See  Advertisement  Page  69) 

Amplifier  Co.  of  America,  17  W.  20th  St., 
New  York,  N.  Y. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Radips,  Iowa 

Coto-Coil  Co.,  71  Willard  Ave.,  Provi¬ 
dence,  R.  I. 

Doyle,  Inc.,  James  W.,  311  N.  Desplalnes 
St.,  Chicago,  Ill. 

Freed  Transformer  Co.,  72  Spring  St., 
New  York,  N.  Y. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St., 
Los  Angeles,  Cal. 

Halldorson  Co.,  4600  Ravenswood  Ave., 
Chicago,  111. 

Insuline  Corp.  of  America,  30-30  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 

Jefferson  Electric  Co.,  Bellwood,  Ill. 

Kenyon  Transformer  Co.,  840  Barry  St., 
New  York,  N.  Y. 

(See  Advertisement  Page  138) 

Marine  Radio  Corp.,  117  168th  St., 

Jamaica,  N.  Y. 

Norwalk  Transformer  Corp.,  South  Nor¬ 
walk,  Conn. 

(See  Advertisement  Page  80) 

Radio  Receptor  Co.,  251  W.  19th  St., 
New  York,  N.  Y. 

Raytheon  Mfg.  Co.,  190  Willow  St., 
Waltham,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Skaggs  Transformer  Co.,  6894  Broadway, 
Los  .4ngeles,  Cal. 

Standard  Transformer  Corp.,  1600  N. 
Halsted  St.,  Chicago,  Ill. 

Thordarson  Electric  Mfg.  Co.,  500  W. 
Huron  St.,  Chicago,  111. 

(See  Advertisement  Page  111) 

United  Transformer  Corp.,  150  Varick  St., 
New  York,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans 
St.,  Chicago,  Ill. 


VOLTAGE  REGULATING  TRANSFORMERS 

Acme  Electric  &  Mfg.  Co.,  16  Water  St., 
Cuba,  N.  Y. 

(See  Advertisement  Page  131) 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

American  Transformer  Co.,  178  Emmet 
St.,  Newark,  N.  J. 

(See  Advertisement  Page  69) 

Amplifier  Co.  of  America,  17  W.  20th  St., 
New  York,  N.  Y. 

Audio  Development  Co.,  123  Bryant  Ave., 
N.,  Minneapolis,  Minn. 

Clark  Controller  Co.,  1146  B.  162d  St., 
Cleveland,  Ohio 

Freed  Transformer  Co.,  72  Spring  St., 
New  York,  N.  Y. 

General  Transformer  Corp.,  1250  W.  Van 
Buren  St.,  Chicago,  III. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St., 
Los  Angeles,  Cal. 

Halldorson  Co..  4600  Ravenswood  Ave., 
Chicago,  Ill. 

International  Transformer  Co.,  17  W. 
20th  St.,  New  York,  N.  Y. 

Marine  Radio  Corp.,  117  168th  St., 

Jamaica,  N.  Y. 

Norwalk  Transformer  Corp.,  South  Nor¬ 
walk,  Conn. 

(See  Atlvertlsement  Page  80) 

Raytheon  Mfg.  Co.,  190  Willow  St., 
W'altham,  Mass. 

(See  Advertisement  Page  123) 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Skaggrs  Transformer  Co.,  6894  Broadway, 
Los  Angeles,  Cal. 

Sola  Electric  Co.,  2525  Clybourn  Ave., 
Chicago,  III. 

(See  Advertisement  Page  139) 

Standard  Electrical  Products  Co.,  417 
First  Ave.,  N.,  Minneapolis,  Minn. 

Standard  Transformer  Corp.,  1500  N. 
Halsted  St.,  Chicago,  Ill. 

Superior  Electric  Co.,  32  Harrison  St., 
Bristol,  Conn. 

(See  Advertisement  Page  137) 


Thordarson  Electric  Mfg.  Co.,  500  W. 
Huron  St.,  Chicago,  111. 

(See  Advertisement  Page  111) 
United  Transformer  Corp.,  150  Varick  St., 
New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  32  South  St., 
Mount  Vernon,  N.  Y. 


T  ransmitters _ 

AIRCRAFT  TRANSMITTERS  • 

Air  Radio  &  Instrument  Co.,  5214  W.  63d 
St.,  Chicago,  Ill. 

Aircraft  Radio  Corp.,  Boonton,  N.  J. 

Airplane  &  Marine  Direction  Finder  Corp., 
Clearfield,  Pa. 

Bendix  Radio  Corp.,  920  E.  Fort  Ave., 
Baltimore,  Md. 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Doolittle  Radio,  Inc.,  7421  S.  Loomis 
Blvd.,  Chicago,  Ill. 

Federal  Telegraph  Co.,  200  Mt.  Pleasant 
Ave.,  Newark,  N.  J. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St.,  New  York,  N.  Y.  (Sole 
Distributors  for  Western  Electric 
Co.,  New  York,  N.  Y.) 

Halllrrafters,  Inc.,  2611  S.  Indiana  Ave., 
Chicago,  Ill. 

(See  Advertisement  Page  81) 

Harvey-Wells  Communications,  Inc., 
Southbridge,  ilass. 

International  Telephone  Development  Co., 
137  Varick  St.,  New  York,  N.  Y. 

I,ear  .Aviation,  Inc.,  Dayton  Municipal 
Airport,  Dayton,  Ohio 

Link,  Fred  M.,  125  W.  17th  St,  New 
York,  N.  Y. 

National  Co.,  61  Sherman  St,  Malden, 
Mas."!. 

Radio  Frequency  Laboratories,  Inc., 
Boonton,  N.  J. 

Radio  Navigational  Instrument  Corp., 
500  Fifth  Ave.,  New  York,  N.  Y. 

Radio  Receptor  Co.,  251  W.  19th  St, 
New  York,  *N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Sparks-Withington  Co.,  North  St.,  Jack- 
son,  Mich. 

Taylor  Airphone  Products,  Inc.,  Municipal 
Airport,  Long  Beach,  Cal. 

Transmitter  Equipment  Mfg.  Co.,  130 
Cedar  St,  New  York,  N.  Y. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Wilcox  Electric  Co..  40th  &  State  Line, 
Kansas  City,  Mo. 


COMPLETE  UNIT  TRANSMITTERS 

Barker  &  Williamson,  Ardmore.  Pa. 

Bendix  Radio  Corp.,  920  E.  Fort  Ave., 
Baltimore,  Md. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land,  <i)hio 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Doolittle  Radio,  Inc.,  7421  S.  Loomis 
Blvd.,  Chicago,  Ill. 

Federal  Telegraph  Co.,  200  Mt.  Pleasant 
Ave.,  Newark,  N.  J. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Gates  Companies,  Quincy,  Ill. 

General  Electric  Co.,  1  River  Road, 
Schenectady,  N.  Y. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y.  (Sole  Dis¬ 
tributor  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Ilsllicrafters  Co.,  2611  Indiana  Ave.,  Chi¬ 
cago,  III. 

(See  Advertisement  Page  81) 

Harvey-Wells  Communications,  Inc., 
Southbridge,  Mass. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Kaar  Engineering  Co.,  619  Emerson  St, 
Palo  Alto,  Cal. 

Link,  Fred  M.,  125  W.  17th  St,  New 
York,  N.  Y. 

Milien  Mfg.  Co.,  James,  150  Exchange  St., 
Malden,  Ma.ss. 

Radio  Engineering  Laboratories,  Inc., 
35-54  36th  St,  Long  Island  City, 
N.  Y. 

Radio  Receptor  Co.,  251  W.  19th  St, 
New  York,  N.  Y. 

Radio  Transceiver  Laboratories,  120-03 
Jamaica  Ave.,  Richmond  Hill,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Selectar  Mfg.  Corp.,  30  W.  15th  St.,  New 
York.  N.  Y. 

Skifter,  Hector  R.,  St.  Paul  Hotel,  St 
Paul,  Minn. 

Smith  Co.,  Maxwell,  1027  N.  Highlands 
Ave.,  Hollywood.  Cal. 

Taylor  Tubes,  Inc.,  2341  Wabansla  Ave., 
Chicago,  111. 

Transmitter  Equipment  Mfg.  Co.,  130 
Cedar  St.,  New  York,  N.  Y. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 


Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Wilcox  Electric  Co.,  40th  &  State  Line, 
Kansas  City,  Mo. 

FACSIMILE  TRANSMITTERS 

Finch  Telecommunications,  Inc.,  Passaic, 
N.  J. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

FM  TRANSMITTERS 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

General  Electric  Co.,  1  River  Rd.,  Schen¬ 
ectady,  N.  Y. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y.  (Sole 
Distributors  for  Western  Electric 
Co.,  New  York,  N.  Y.) 

Link,  Fred  M.,  125  W.  17th  St,  New 
York,  N.  Y. 

Radio  Engineering  Laboratories,  Inc., 
35-54  36th  St,  Long  Island  City, 
N.  Y. 

Radio  Receptor  Co.,  251  W.  19th  St,  New 
York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

MARINE  TRANSMITTERS 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Federal  Telegraph  Co.,  200  Mt  Pleasant 
Ave.,  Newark,  N.  J. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Gates  Companies,  200  Block  Hampshire 
St,  Quincy,  Ill. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y,  (Sole 
Distributors  for  Western  Electric 
Co.,  New  York,  N.  Y.) 

Hallicrafters  Co.,  2611  Indiana  Ave.,  Chi¬ 
cago,  III. 

(See  Advertisement  Page  81) 

Harvey-Wells  Communications,  Inc., 

Southbridge,  Mass. 

International  Telephone  Development  Co., 
137  Varick  St.,  New  York,  N.  Y. 

Kaar  Engineering  Co.,  619  Emerson  St, 
Palo  Alto.  Cal. 

Link,  Fred  M..  125  W,  17th  St.  New 
York,  N.  Y. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Radio  Receptor  Co.,  251  W.  19th  St. 
New  York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Transmitter  Equipment  Mfg.  Co.,  180 
Cedar  St.,  New  York,  N.  Y. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 


MOBILE  TRANSMITTERS 

Gates  Companies,  200  Block  Hampshire 
St.,  Quincy,  Ill. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y.  (Sole  Dis¬ 
tributor  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Harvey-Wells  Communications,  Inc., 
Southbridge,  Mass. 

Link.  Fred  M..  125  W.  17th  St,  New 
York,  N.  Y. 

Majestic  Radio  &  Television  Corp.,  2600 
W.  50th  St.,  Chicago.  Ill. 

Radio  Engineering  Laboratories,  Inc.. 
35-54  36th  St.,  J»ng  Island  City, 
N.  Y. 

Radio  Transceiver  Laboratories,  120-03 
Jamaica  Ave.,  Richmond  Hill,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Western  Electric  Co — see  Graybar  Elec¬ 
tric  Co. 

Wilcox  Electric  Co.,  40th  &  State  Line, 
Kansas  City,  Mo. 

POLICE  TRANSMITTERS 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Federal  Telegraph  Co.,  200  Mt.  Pleas¬ 
ant  Ave.,  Newark,  N.  J. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Gates  Companies,  200  Block  Hampshire 
St,  Quincy,  Ill. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y.  (Sole  Dis¬ 
tributor  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Harvey-Wells  Communications,  Inc., 
Southbridge,  Mass. 

Kaar  Engineering  Co.,  619  Emerson  St., 
Palo  Alto,  Cal. 

Link,  Fred  M..  126  W.  17th  St,  New 
York,  N.  Y. 

National  Co.,  61  Sherman  St.,  Malden, 
Mass. 

Radio  Engineering  Laboratories.  Inc., 
35-54  36th  St.,  Long  Island  City, 
N.  Y. 
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ELECTRONIC  and  ALLIED  INDUSTRIES 


RCA  Mfg.  Co.,  Camden,  N.  J. 

Stromberg-Carlson  Telephone  Mfgr.  Co., 
100  Carlson  Rd.,  Rochester,  N.  Y. 

Transmitter  Bquipment  MfR.  Co.,  130 
Cedar  St.,  New  York,  N.  Y. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

PORTABLE  PICKUP  TRANSMITTERS 

Gates  Companies,  200  Block  Hampshire 
St.,  Quincy,  Ill. 

Radio  Engineering  L>aboratories,  Inc., 
35-54  36th  St.,  Long  Island  City, 
N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

RELAY  BROADCAST  TRANSMITTERS 

Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

General  Electric  Co.,  1  River  Rd., 
Schenectady,  N.  Y. 

Harvey-Wells  Communications,  Inc., 
Southbridge,  Mass. 

Radio  Engineering  Laboratories,  Inc., 
35-54  36th  St,  Long  Island  City, 
N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

TELEVISION  TRANSMITTERS 

Du  Mont  Laboratories,  Inc.,  Allen  B.,  2 
Main  Ave.,  Pas.saic,  N.  J. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St,  Fort  Wayne,  Ind. 

General  Electric  Co.,  1  River  Rd.,  Sche¬ 
nectady,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

T ubes _ 

CATHODE  RAY  TUBES 

American  'lelevlslon  Corp.,  130  W.  56th 
St,  New  York,  N.  Y. 

DuMont  Laboratories,  Inc.,  Allen  B.,  2 
Main  Ave.,  Passaic,  N.  J. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St.,  Ft.  Wayne,  Ind. 

General  Electric  Co.,  Schenectady,  N,  Y. 

Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St.  New  York,  N.  Y.  (Sole  Dis¬ 
tributor  for  Western  Electric  Co., 
New  York,  N.  Y.) 

Hygrade  Sylvanla  Corp.,  60  Boston  St., 
Salem,  Ma.ss. 

RCA  Mfg.  <Z;o.,  Camden,  N.  J. 

Vacutron,  Inc.,  20  W.  22d  St.,  Arlington. 
Va. 

Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

CURRENT  REGULATING  TUBES  (Ballast) 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

Amperlte  Co.,  561  Broadway,  New  York, 
N.  Y. 

.\rt  Radio  Corp.,  115  Liberty  St,  New 
York.  N.  Y. 

Champion  Radio  Works,  Div.  of  Con¬ 
solidated  Electric  Lamp  Co.,  Danvers, 
Mass. 

Hytron  Corp.,  &  Hytronic  Laboratories, 
76  Lafayette  St.,  Salem,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

DIODE  RECEIVING  TUBES  —  see 
Tubes,  Receiving 

DISCHARGE  TUBES  —  see  Tube*. 
Industrial 

FUEL-WAVE  RECTIFIER  RECEIV¬ 
ING  TUBES — see  Tubes,  Receiving 
GRID  CONTROLLED  RECTIFIER 
TUBES — see  Tubes.  Industrial 
II.\LF-W.AVE  RECTIFIER  RECEIV¬ 
ING  TUBES — see  Tubes,  Receiving 

HEARING  AID  TUBES 

Hytron  Corp.  &  Hytronic  Ijaboratories, 
76  I.,afayette  St.,  Salem,  Mass. 

Ken-Rad  Tube  &  Lamp  Corp.,  Owensboro, 
Ky. 

Raytheon  Production  Corp.,  55  Chapel  St., 
Newton.  Mas.s. 

RCA  Mfg.  (jo.,  Camden,  N.  J. 

IIUJH  VACUI'M  RECTIFIER 
TUBES — see  Tubes,  Receiving 

INDUSTRIAL  TUBES 

.\mperex  Electronic  Products,  79  Wash¬ 
ington  St,  Brooklyn,  N.  Y. 

('lark  Controller  Co.,  1146  E.  52d  St, 
Cleveland,  Ohio 

Continental  Elertrle  Co.,  715  lluinllton 
St.,  Geneva,  III. 

(See  Advertisement  Page  130) 

Electrons,  Inc.,  127  Sussex  Ave.,  Newark, 
N.  J. 

General  Electric  Co.,  1  River  ltd.,  Sche¬ 
nectady,  N.  Y. 

General  Scientific  Corp.,  4  829  S.  Keedzie 
Ave.,  Chicago,  Ill. 

Heintz  &  Kaufman,  Ltd.,  South  San 
Francisco,  Cal. 


Hytron  Corp.  &  Hytronic  Laboratories,  76 
Lafayette  St.,  Salem,  Mass. 

National  Union  Radio  Corp.,  57  State  St., 
Newark,  N.  J. 

Photovolt  Corp.,  95  Madison  Ave.,  New 
York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Taylor  Tubes,  Inc.,  2341  Wabansia  Ave., 
Chicago,  III. 

United  Electronics  Co.,  42  Spring  St., 
Newark,  N.  J. 

Westlnghouse  Lamp  Div.,  Westinghouse 
Electric  &  Mfg.  Co.,  Bloomfield, 

N.  J. 

MULTI  -  ELEMENT  RECEIVING 
TUBES — see  Tubes,  Receiving 
PENTODE  RECEIVING  TUBES — 
see  Tubes,  Receiving 

RECEIVING  TUBES 

General  Electric  Co.,  Schenectady,  N.  Y. 
Hygrade  Sylvania  Corp.,  60  Boston  St., 
Salem,  Mass. 

Hytron  Corp..  &  Hytronic  Laboratories, 
76  I.afayette  St.,  Salem,  Mass. 

(See  .Advertisement  Page  134) 
Ken-Rad  Tube  &  Lamp  Corp.,  Owensboro, 
Ky. 

National  Union  Radio  Corp.,  57  State  St., 
Newark.  N.  J. 

Raytheon  Production  Corp.,  55  Chapel 
St.,  Newton,  Mass. 

RC.A  Mfg.  Co.,  Camden,  N.  J. 

(See  .Advertisement  on  Back  Cover) 
Tungsol  I^amp  Works,  Inc.,  95  Eighth 
Ave.,  Newark,  N.  J. 

United  Electronics  Co.,  42  Spring  St., 
Newark,  N.  J. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

RECTIFIER  TUBES  —  see  Tubes. 
Industrial 

also  Tiibes,  Receiving 
TETRODE  RECEIA'ING  TUBES — 
see  Tubes,  Receiving 

TRANSMITTING  TUBES 

•Amperex  Electronic  Products,  79  AA'asb- 
ington  St.,  Brooklyn.  N.  Y. 

(See  .Advertisement  Inside  Front  Cover) 
Collins  Radio  Co.,  2920  First  Ave.,  Cedar 
Rapids,  Iowa 

Eitel-McCullougb,  Inc.,  San  Bruno,  Cal. 

(See  .Advertisement  Page  28) 

Federal  Telegraph  Co.,  200  Mt  Pleasant 
Ave.,  Newark,  N.  J. 

General  Electric  Co.,  Schenectady,  N.  Y. 

(See  .Advertisements  Pages  7,  9,  15) 
Graybar  Electric  Co.,  Lexington  Ave.  at 
43d  St.,  New  York,  N.  Y.  (Sole  Dis¬ 
tributor  for  Western  Electric  Co.. 
New  York,  N.  Y.) 

Heintz  and  Kaufman,  South  San  Fran¬ 
cisco,  Cal. 

(See  .Advertisement  Page  87) 

Hytron  Corp.  A  Hytronic  Laboratories,  76 
Lafa.vette  St..  Salem.  Mass. 

(See  .Advertisement  Page  134) 

Radio  Specialties  Co..  1956  Figueroa  St., 
San  Francisco,  Cal. 

Raytheon  Production  (jorp.,  5.5  Chapel  St., 
Waltham,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  .T. 

Taylor  Tubes.  Inc.,  2341  AA’abansia  Ave., 
Chicago,  III. 

(See  .Advertisement  Page  17) 

United  Electronics  Co.,  42  Spring  St., 
Newark,  N.  J. 

(See  .Advertisement  Page  9) 
Western  Electric  Co. — see  Graybar  Elec¬ 
tric  Co. 

Westinghouse  1.j«mp  Div..  AVestInghonse 
Electric  X-  Mfg.  Co.,  Blonnifleld.  N.  J. 

(See  .Advertisement  Page  26) 
TRIODE  RECEIA'ING  TUBES — see 
Tubes,  Receiving 

A'OLT.AGE  DOl'BLINO  RECTIFIER 
RECEIVING  TUBES — see  Tubes. 
Receiving 

VOLTAGE  REGULATING  TUBES 

Amperlte  Co.,  561  Broadway,  New  York, 
N.  Y. 

Fleron  &  Son.  Inc..  M.  M.,  113  N.  Broad 
St.,  Trenton,  N.  J. 

Hygrade  Sylvania  Corp.,  60  Boston  St., 
Salem,  Mass. 

RCA  Mfg.  Co..  Camden.  N.  J. 

X-RAY  TUBES 

Adlanco  X-Ray  Corp.,  54  I.afayette  St., 
New  York.  N.  Y. 

Fischer  &  Co..  H.  G.,  2323  Wabansia  Ave., 
Chicago,  Ill. 

General  Electric  X-Ray  Corp.,  2012  Jack- 
son  Blvd..  Chicago,  Ill. 

Kelley-Koett  Mfg.  Co.,  Covington,  Kv. 
Machlett  Laboratories,  Snrlngd.ale.  Conn. 
Philips  Metalix  Corp.,  419  Fourth  Ave.. 
New  York,  X.  Y. 

Standard  X-Ray  Co.,  1930  N.  Burling  St., 
Chicago.  Ill. 


AA’estinghoiise  X-Ray  Co.,  21—16  43d  Ave., 
Long  Island  City,  N.  Y. 

(See  .Advertisement  Page  26) 

Tubes  and  Tubing _ 

BRASS  and  COPPER  TUBES  and 
TUBING 

American  Brass  Co.,  Waterbury,  Conn. 

Bridgeport  Brass  Co.,  E.  Main  St.,  Bridge¬ 
port,  Conn. 

Chase  Brass  &  Copper  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Mueller  Brass  Co.,  1925  Lapeer  Ave., 
Port  Huron,  Mich. 

Precision  Tube  Co.,  3828  Terrace  St., 
Philadelphia,  Pa. 

(See  Advertisement  Page  114) 

Revere  Copper  &  Brass,  Inc.,  230  Park 
Ave.,  New  York,  N.  Y. 

Scovill  Mfg.  Co.,  99  Mill  St.,  Waterbury, 
Conn. 

Universal  Brass  Works,  Howard  &  Lehigh 
Ave.,  Philadelphia,  Pa. 

Wolverine  Tube  Co.,  1411  Central  Ave., 
Detroit,  Mich. 

CERAMIC  TUBES  and  TUBING — 
see  Cores,  Resistor 
also  Porcelain,  Molders  of 

GLASS  TUBES  and  TUBING 

Bentlej'-IIarrls  Alfg.  Co.,  100  Hector  St., 
Conshohocken,  Pa. 

(See  .Advertisement  Page  135) 

Corning  Glass  Works.  Corning,  N.  Y. 

Duro-Test  Corp.,  North  Bergen.  N.  J. 

Hygrade  Sylvania  Corp.,  60  Boston  St., 
Salem,  Mass. 

Luminous  Ijaboratories,  Inc.,  6  E.  Lake 
St.,  Chicago,  Ill. 

Riedel  Glass  Works,  Inc.,  Jos.,  261  Fifth 
Ave..  New  York,  N.  Y. 

St.  Charles  Technical  Laboratories,  Inc., 
10  State  Ave.,  St.  Charles,  Ill. 

KNITTED  WIRE  TUBES  and  TUBING 

Alden  Products  Co.,  715  Center  St., 
Brockton,  Mass. 

.Anaconda  Wire  &  Cable  Co.,  25  Broad- 
wav,  New  York,  N.  Y. 

Belden  Mfg.  Co.,  4673  AV.  Van  Buren  St., 
Chicagu,  HI. 

(See  .Advertisement  Page  71) 

Camden  AVire  Co.,  Camden.  X.  Y. 

Essex  Wire  Corp.,  14310  Woodward  Ave., 
Detroit.  Mich. 

General  Cable  Corp.,  420  Lexington  .Ave., 
New  A'ork,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Hope  Webbing  Co.,  Providence,  R.  I. 

New  England  Electrical  Works,  365  Main 
St.,  Lisbon,  X.  H. 

Roebllng’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

PAPER  TUBES  and  TUBING 

.American  Paper  Tube  Co.,  Hazel  St., 
AVoonsocket,  R.  1. 

Cleveland  Container  Co.,  10630  Berea  Rd., 
Cleveland.  Ohio  _  _ 

Cross  Paper  Products  Corp.,  2595  Third 
Ave.,  New  York,  N.  Y. 

Franklin  Flbre-Lamitex  Corp.,  12  th  & 
French  Sts..  Wilmington,  Del. 

General  Pay^er  Tube  Co..  430  E.  Chelton 
Ave.,  Philadelphia,  Pa. 

Pairpolnt  Corp.,  Prospect  St.,  New  Bed¬ 
ford,  Mass. 

Paramount  Paper  Tube  Co.,  801  Glasgow 
Ave.,  Fort  Wayne,  Ind. 

Precision  Paper  Tube  Co.,  2033  W. 
Charleston  St.,  Chicago,  Ill. 

Sonoco  Products  Co.,  H.artsville,  S.  C. 

Stone  Paper  Tube  Co.,  9(>0  Franklin  St., 
X.  E.,  AVashington,  D.  C. 

PHENOLIC  TUBES  and  TUBINti — 

nee  Inanlntlon,  Phenolic 

VARNISHED  FABRIC  TUBES  and  TUBING 

.Anchor  Webbing  Co.,  1005  Main  St.,  Paw¬ 
tucket,  R.  I. 

B-C  Insulation  Products.  Inc.,  22  W.  21st 
St.,  Xew  York,  X.  Y. 

Bentley,  Harris  Alfg.  Co.,  1000  Hector  St., 
Consbohocken.  l*a. 

(See  .AdvertiHement  Page  13.5) 

Brand  A  Co..  AA  llllam,  276  Fourth  .A»e.. 
New  A'ork,  N.  A'. 

(See  .Advertisement  I’age  2) 

General  Electric  Co.,  Appliance  and  Mer- 
chandi.se  Dept.,  Bridgeport.  Conn. 

Insulation  Products,  Inc.,  22  W.  21st  St., 
Xew  York,  X.  A'. 

Irvington  Varnish  &  Insulator  Co.,  10 
Argyle  Terrace,  Irvington.  X.  J. 

Mica  Insulator  Co.,  200  Varick  St.,  Xew 
A'ork.  X.  A’. 

Mltchell-Rand  Insulation  Co.,  51  Murray 
St..  Xew  A'ork.  N.  A'. 

Xepperhan  Sales  Co..  175  Fifth  Ave.,  Xew 
York.  X.  A'.  (Sole  Distributf)rs  for 
Vap-O-Ijite  Products  Co.,  .Astoria, 
X.  Y.) 

Pearce  Co..  U.  T..  235  Scott  Blvd.,  Coving¬ 
ton.  K.v. 
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Tubes  and  Tubing. 


VARNISHED  FABRIC  TUBES  AND  TUBING 

(continued) 


Surprenant  Electrical  Insulation  Co.,  84 
Purchase  St.,  Boston,  Mass. 
Vap-0-L,ite  Products  Co. — see  Nepperhan 
Sales  Co. 

Varflex  Corp.,  Cor.  Ford  &  Floral  Sts.. 
Rome,  N.  Y. 

VUX.CANIZED  FABRIC  TUBES  and 
TUBING— see  Fibre,  Vulcanised 


Tubing. 


HEAT  RESISTING  GLASS  TUBING 
— see  Tubes  and  Tnbtns 

PURE  NICKEL  AND  NICKEL  ALLOY 
TUBING 

Admak  Mfg.  Co.,  Irvington,  N.  J. 
Driver-Harris  Co.,  Harrison,  N.  J. 
General  Plate  Co.,  Attleboro,  Masa 
International  Nickel  Co.,  67  Wall  St., 
New  York,  N.  Y. 

.Summerill  Tubing  Co,,  Bridgeport,  Pa. 
Superior  Tube  Co.,  Norristown,  Pa. 

(See  Advertisement  Page  24) 


ULTRA  VIOLET  GLASS  TUBING — 
— see  Tubes  and  Tubins 


T  urntables. 


PHONOGRAPH  and  TRANSCRIPTION 
TURNTABLES 

Alliance  Mfg.  Co.,  Lake  Park  Blvd., 
Alliance,  Ohio 

Allied  Radio  Corp.,  833  W.  Jackson  Blvd., 
Chicago,  Ill. 

Amplifler  Co.  of  America,  17  W.  20th  St., 
New  York,  N.  Y. 

Bateman  Sound  Systems,  680  Johnston 
St,  Akron,  Ohio 

Chicago  Sound  Systems  Co.,  251  E.  Grand 
Ave.,  Chicago,  111. 

Duplex  Recording  Devices  Co.,  1041 
Manor  Ave.,  New  York,  N.  Y. 

Dynavox  Corp.,  55  E.  11th  St.,  New  York, 
N.  Y. 

Electrical  Industries  Mfg.  Co.,  Red  Bank, 
N.  J. 

Electro  Acoustic  Co.,  2131  Bueter  Rd., 
Fort  Wayne,  Ind. 

Fairchild  Aviation  Corp.,  88-06  Van  Wyck 
Blvd.,  Jamaica,  N.  Y. 

Gates  Companies,  200  Block  Hampshire 
St,  Quincy,  Ill. 

Generai  Communication  Products  Co., 
Lexington  Ave.  at  Vine,  Hollywood, 
Cal. 

General  Industries  Co.,  3537  Taylor  St, 
Elyria,  Ohio 

Grayl)ar  Electric  Co.,  Lexington  Ave.  at 
43d  St,  New  York,  N.  Y.  (Sole  Dis¬ 
tributor  for  Western  Electric  Co., 
New  York,  N.  T.) 

Harris  Mfg.  Co.,  2422  W.  Seventh  St, 
Ix>s  Angeles,  Cal. 

Mellaphone  Corp.,  65  Atlantic  Ave.,  Roch¬ 
ester,  N.  Y. 

Mirror  Record  Corp.,  58  W.  25th  St, 
New  York,  N.  Y. 

Music  Master  Mfg.  Co.,  508  S.  Dearborn 
St,  Chicago,  Ill. 

Pacent  Engineering  Corp.,  79  Madison 
Ave.,  New  York,  N.  Y. 

Pan-.American  Record  Co.,  705  S.  First 
St,  Louisville,  Ky. 

Permo  Products  Corp.,  6415  Ravenswood 
Ave.,  Chicago,  Ill. 

Presto  Recording  Corp.,  242  W.  S.lth  St., 
New  York,  N.  Y. 

(See  Advertisenient  Page  116) 

Proctor  Co.,  B.  A.,  230  Park  Ave.,  New 
York,  N.  Y. 

Radio  Engineering  Laboratories,  Inc.,  35- 
54  36th  St,  Long  Island  City,  N.  Y. 

Hadiotone,  Inc.,  7356  Melrose  Ave.,  Hol¬ 
lywood,  Cal. 

Radolek  Co.,  601  W.  Randolph  St..  Chi¬ 
cago,  Ill. 

Ray  I^ab,  Inc.,  211  Railroad  Ave.,  Elmira, 
N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Regal  Amplifler  Mfg.  Corp.,  14  W.  17th 
St..  New  York,  N.  Y. 

Rek-O-Kut  Corp.,  173  Lafayette  St.,  New 
York,  N.  Y. 

Robinson  Recording  Laboratories,  35  S. 
Ninth  St..  Philadelphia,  Pa. 

.Smith  Co.,  Maxwell,  1027  N.  Highland 
Ave.,  Hollywood,  Cal. 

Sound  Apparatus  Co.,  150  W.  46th  St., 
New  York.  N.  Y. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St.  New  York,  N.  Y. 

Talking  Devices  Co.,  4451  W.  Irving  Park 
Rd.,  Chicago,  Ill. 

Transformer  Corp.  of  America,  69  Woos¬ 
ter  St,  New  York,  N.  Y. 

United  Cineohone  Corp.,  Torrington,  Conn. 

Univer.sttl  Microphone  Co.,  Inglewood.  Cal. 

Warner  Co.,  J.  J.,  1244  Larkin  St..  San 
Francisco,  Cal. 

Waters-Conley  Co.,  Roche.ster,  Minn. 


1941-1942  BUYERS’  GUIDE  for  thelELE 


Western  Electric  Ck>.- 
tric  Co. 


Graybar  Eiec-  VoltmeteTi 


Varnish. 


INSULATING  VARNISH 


Bakelite  Corp.,  30  E.  42d  St,  New  York, 
N.  Y. 

Benolite  0>rp.,  Manor,  Pa. 

Day  &  Co.,  James  B.,  1872  Clybourn 
Olilcs^Oi  Ill* 

Dielectric  Corp.,  6520  Clemens  St,  St 
Louis,  Mo. 

Dolph  Co.,  John  C.,  168A  Emmett  St, 
Newark,  N.  J. 

Durez  Plastics  &  Chemicals,  Inc.,  Walck 
Rd.,  North  Tonawanda,  N.  Y. 

Electric  Power  Construction,  Inc.,  669  S. 
Main  St,  Akron,  Ohio 

General  Electric  Co.,  Appliance  and  Mer¬ 
chandise  Dept,  Bridgeport,  Conn. 

George  Co.,  P.  D.,  4163  Bingham  Ave., 
St.  Louis,  Mo. 

Impervious  Varnish  Co.,  Rochester,  Pa. 

Industrial  Paint  Co.,  Haysvllle,  Pa. 

Insulation  Manufacturers  Corp.,  565  W. 
Washington  Blvd.,  Chicago,  HI. 

Irvington  Varnish  &  Insulator  Co.,  10 
.trgyle  Terrace,  Irvington,  N.  J. 

(See  Advertisement  Page  98) 

Kay  &  Ess  Co.,  Leo  &  Kiser  Sts.,  Dayton, 
Ohio 

Lastik  Products  Co.,  American  Bank 
Bldg.,  Pittsburgh,  Pa. 

Maas  and  Waldstelu,  4S8  Riverside  Ave,, 
Newark,  N.  J. 

(See  Advertisement  Page  127) 

Makalot  Corp.,  262  Washington  St,  Bos¬ 
ton,  Mass. 

Mica  Insulator  Co.,  200  Varlck  St,  New 
York,  N.  Y. 

Mltchell-Rand  Insulation  Co.,  51  Murray 
St.  New  York,  N.  Y. 

Ohmlac  Paint  &  Refining  Co.,  6540  S. 
Central  St,  Chicago,  Ill. 

Robertson  Chemical  Co.,  9808  Meech  Ave., 
Cleveland,  Ohio 

Schenectady  Varnisji  Co.,  Congress  St, 
Schenectady,  N.  Y. 

Sherwin-Williams  Co.,  101  Prospect  Ave., 
N.  W.,  Cleveland,  Ohio 

Standard  Insulation  Co..  74  Paterson 
Ave.,  East  Rutherford.  N.  J. 

Standard  Varnish  Works,  2600  Richmond 
Terrace,  Staten  Island,  N.  Y. 

Sterling  Varnish  Co.,  Haysville,  Pa. 

Westln^ouse  Electric  &  Mfg.  Co.,  Blast 
Pittsburgh,  Pa. 

Zophar  Mills.  Inc.,  118-26th  St,  Brook¬ 
lyn,  N.  Y. 


Vibrators. 


HOME  and  AUTO  RADIO 
Allied  Radio  Corp.,  833  W\  Jackson  Blvd., 


Chicago,  Ill. 

American  Television  &  Radio  Corp.,  300 
E.  4th  St.  St  Paul,  Minn. 

Electrical  Products  Co.,  6535  Russell  St, 
Detroit,  Mich. 

Mallory  &  Co..  P.  R..  8029  E.  Washing¬ 
ton  St..  Indianapolis,  Ind. 

(See  Advertisement  Page  32) 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago,  Ill. 

Radiart  Corp.,  W.  62  St.  &  Barberton 
Ave..  E.  Cleveland,  Ohio 

Turner  Clo.,  Cedar  Rapids.  Iowa 

United  Motors  Service,  3044  W.  Grand 
Blvd.,  Detroit,  Mich. 

Utah  Radio  Products  Co..  820  Orleans 
St,  Chicago,  Ill. 

Vibranowr.  James,  341  N.  Pulaski  St, 
Chicago,  Ill. 


Volt- Ammeters. 


VOLT-AMMETERS 


Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  Ill. 

De  Jur-Amsco  Corp.,  Shelton,  Conn. 

Esterline- Angus  Co.,  (Speedway  City),  In¬ 
dianapolis,  Ind. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Raw.son  Electrical  Instrument  Co.,  102 
Potter  St,  Cambridge,  Mass. 

RCA  Mfg.  Co.,  Camden.  N.  J. 

Reliance  Instrument  Co..  1135  W.  Van 
Buren  St.  Chicago,  Ill. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Sensitive  Research  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  York,  N.  Y. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Therm-Electric  Meters  Co.,  Ithaca,  N.  Y. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Triumnh  Mfg.  (jo.,  4017  W.  Lake  St., 
Chicago,  Ill. 

Welch  Mfg.  Co..  W.  M.,  1515  Sedgwick 
St.,  Chicago.  Ill. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh.  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark.  N.  J. 


VOLTMETERS 


American  Electrical  Sales  Ca,  67  EL 
EMghth  St,  New  York.  N.  Y. 

Andrew,  Victor  J.,  6429  S.  Lavergne  Ave., 
Chicago,  Ill. 

Associated  Research,  Inc.,  431  S.  Dear¬ 
born  St,  Chicago,  Ill. 

Ballantlne  Laboratories,  lac.,  Boonton. 
N.  J. 

(gee  Advertisement  Page  120) 

Burton-Rogers  Co.,  867  Boylston  St,  Bos¬ 
ton,  Mass.  (Sole  Distributors  for 
Hoyt  Electrical  Instrument  Works, 
Boston,  Mass. ) 

Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  New  York,  N.  Y. 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  Ill. 

De  Jnr-Amsco  Corp.,  Shelton,  Conn. 

(See  Advertiaemeat  Page  117) 

Electric  Tachometer  (3orp.,  1354  Spring 
Garden  St,  Philadelphia,  Pa. 

Electronic  Laboratory,  806  S.  Edinburgh 
Ave.,  Los  Angeles,  Cal. 

Englehard,  Inc.,  Charles,  90  Chestnut 
St,  Newark,  N.  J. 

Engineering  Laboratories,  Inc.,  624  E. 
Fourth  St,  Tulsa,  Okla. 

EJsterllne- Angus  Co.  (Speedway  City), 
Indianapolis,  Ind. 

Etna  Electric  Works,  410  E.  15th  St, 
New  York,  N.  Y. 

Ferris  Instrnment  Corp.,  Boonton,  N.  J. 

(See  Advertisement  Page  144) 

Fisher  Scientific  Co.,  711  Forb^  St, 
Pittsburgh,  Pa. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St,  Cam¬ 
bridge,  Mass. 

Geophysical  Instrument  Co.,  1815  Half 
St,  S.  E.,  Washington,  D.  C. 


Hickok  Electrical  Instrument^ Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Hoyt  Electrical  Instrument  Works — see 
Burton-Rogers  Co. 

Jackson  Electrical  Instrument  Co.,  129 
Wayne  Ave.,  Dayton,  Ohio 

Jones-Orme  Co.,  1645  Hennepin  Ave.,  St 
Paul,  Minn. 

Luxtrol  Co.,  54  W.  21st  St.,  New  York, 
N.  Y. 

Measurements  Corp.,  Boonton,  N.  J. 

Million  Radio  &  Television,  1617  N.  Damen 

A  VO  Til 

Norton  ’Electrical  Instrument  Co.,  79 
Hilliard  St.,  Manchester,  Conn. 

Potter  Co.,  1950  Sheridan  Rd.,  North 
Chicago,  111. 

Radio  City  Products  Co.,  88  Park  PI., 
New  York,  N.  Y. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Rawson  Electrical  Instrument  Co.,  102 
Potter  St.,  Cambridge,  Mass. 

Reliance  Instrument  Co.,  1135  W.  Van 
Buren  St,  Chicago,  Ill. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Ruska  &  Co.,  Walter,  2332  Bellaire  Blvd., 
Houston,  Texas 

Sensitive  Research  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  York,  N.  Y. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Simpson  Kirctrie  Co.,  5218  W.  Kiaxie  St., 
Chicago,  III. 

(See  .Advertisement  Page  102) 

Supreme  Instruments  Corp.,  Greenwood. 
Miss. 

Televiso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Triumph  Mfg.  Co.,  4017  W.  Lake  St., 
Chicago,  Ill. 

Welch  Mfg.  Co.,  W.  M.,  1515  Sedgwick 
St,  Chicago,  Ill. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pitt.sburgh,  Pa. 

Weston  Electrical  Instrument  Corp..  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 

Wheelco  Instruments  Co.,  2001  S.  Hal- 
stfd  St,  Chicago,  111. 


ELECTROSTATIC  VOLTMETERS 


Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  New  York,  N.  Y. 
Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza.  New  York,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Rawson  Electrical  Instrument  Co.,  102 
Potter  St.,  Cambridge,  Mas.s. 


MEGOHM  VOLTMETERS 


Associated  Research.  Inc.,  431  S.  Dear¬ 
born  St,  Chicago,  Ill. 

Jackson  Electrical  Instrument  Co.,  129 
W'ayne  Ave.,  Dayton,  Ohio 

Rawson  Electrical  Instrument  Co.,  102 
Potter  St,  Cambridge,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Sensitive  Research  Instrument  Corp.,  45  4.5 
Bronx  Blvd.,  New  York,  N.  Y. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col- 
liiigdale,  T'a. 
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ELECTRONIC  and  AlUED  INDUSTRIES 


TelevTso  Products,  Inc.,  2400  N.  Sheffield 
Ave.,  Chicago,  Ill. 

Welch  Mfg.  Co.,  W.  M.,  1515  Sedgwick 
St.,  Chicago,  Ill. 

Weston  Klectrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 


VACUUM  TUBE  VOLTMETERS 


Andrew,  Victor  J.,  6429  S.  Lavergne  Ave., 
Chicago,  Ill. 

Bsllantiae  l^aboratorles,  Ine.,  Baontoii, 
N.  J. 

(See  Advertlaement  Page  ISO) 

Cambridge  Instrument  Co.,  Grand  Cen¬ 
tral  Terminal,  New  York,  N.  Y. 

Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  111. 

Ferris  Instrument  Corp.,  Boonton,  N.  J. 

(See  Advertisement  Page  144) 

Fisher  Scientific  Co.,  711  Forbes  St.,  Pitts¬ 
burgh,  Pa. 

General  Electric  Co.,  Schenectady,  N.  Y. 

General  Radio  Co.,  30  State  St.,  Cam¬ 
bridge,  Mass. 

Jones-Orme  Co.,  1645  Hennepin  Ave.,  St. 
Paul,  Minn. 

Luxtrol  Co.,  54  W.  21st  St,  New  York, 
N.  Y. 

Measurements  Corp.,  Boonton,  N.  J. 

Million  Radio  A  Television,  1617  N.  Pamen 
.'\ve.,  Chleago,  III. 

(See  .4dvertisement  Page  141) 

Radio  (^ity  Products  Co.,  88  Park  PI., 
New  York,  N.  Y. 

Reliance  Instrument  Co.,  1135  W.  Van 
Biiren  St,  Chicago.  Ill. 

Shallcro.ss  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Televl.so  Products,  Inc.,  2400  N.  Shef¬ 
field  Ave..  Chicago,  Ill. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd..  Bluffton,  Ohio 

Triumph  Mfg.  Co.,  4017  W.  L,ake  St, 
Chicago.  III. 

Weston  Electrical  Instrument  Corp..  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 


Volt-OhmmeteTs. 


VOLT-OHMMETEHS 


Clough-Brengle  Co.,  5501  Broadway,  Chi¬ 
cago,  III. 

De  Jur-Am.sco  Corp..  Shelton,  Conn. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Jackson  Electrical  Instrument  Co.,  129 
Wayne  Ave.,  Dayton,  Ohio 

Precision  Apparatus  Co.,  647  Kent  Ave., 
Brooklyn,  N.  Y. 

Raw.son  Electrical  Instrument  Co.,  102 
Potter  St,  Cambridge,  Mass. 

RCA  Mfg.  Co.,  Camden,  N.  J. 

Roller-Smith  Co.,  Bethlehem,  Pa. 

Sensitive  Re.searoh  Instrument  Corp.,  4545 
Bronx  Blvd.,  New  York,  N.  Y. 

.Shallcro.ss  Mfg.  Co.,  10  Jackson  Ave.,  Col¬ 
lingdale.  Pa. 

Simpson  Electric  Co..  5218  W.  Kinzie  St, 
Chicago,  Ill. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bhjffton,  Ohio 

Triumph  Mfg.  Co.,  4017  W.  Lake  St.,  Chi¬ 
cago.  Ill. 

IVelch  Mfg.  Co.,  W.  M.,  1515  Sedgwick 
St,  Chicago.  111. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsbiirgh,  Pa. 

Westofi  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark,  N.  J. 


Washers. 


LOCK  WASHERS 


Wax. 


WAX  and  COMPOUNDS 


American  Nut  &  Bolt  Fastener  Co.,  2045 
Doerr  St.,  Pittsburgh,  Pa. 

Clark  Bros.  Bolt  Co.,  Mllldale,  Conn. 

Eaton  Mfg.  Co.,  Reliance  Spring  Washer 
Div.,  Massillon,  Ohio 

Harper  Co.,  H.  M.,  2630  Fletcher  St., 
Chicago,  Ill. 

Hobbs  Mfg.  Co.,  26  Salisbury  St.,  Worces¬ 
ter,  Mass. 

T,ewis  Bolt  &  Nut  Co.,  504  Malcolm  Ave., 
S.  E.,  Minneapolis,  Minn. 

IJne  Material  Co..  740  N.  Second  St, 
Milwaukee,  Wis. 

Manufacturers  Screw  Products,  222  W. 
Hubbard  St,  Chicago,  Ill. 

National  Look  Washer  Co.,  40  Hermon 
St.,  Newark,  N.  .1. 

Palnut  Co.,  61  Cordler  St.,  Irvington, 
N.  J. 

Philadelphia  Steel  &  Wire  Corp.,  Penn 
St.  &  Belfield  Ave.,  Philadelphia.  Pa. 

Positive  Lock  Washer  Co.,  181  Miller  St, 
Newark,  N.  J. 

Shakeproof  Lock  Washer  Co.,  2565  N. 

Keeler  Ave.,  Chicago,  Ill. 

Thompson-Bremer  &  Co.,  1640  W.  Hub- 
hard  St.,  Chicago,  111. 

Wrought  Wa.sher  Mfg.  Co..  2223  S.  Bay 

St.,  Milwaukee.  Wis. 


Allied  Asphalt  &  Mineral  Corp.,  217 
Broadway,  New  York,  N.  Y.  , 

American  Phenolic  Corp..  1250  Van 
Buren  St.,  Chicago,  Ill. 

Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York,  N.  Y. 

Austin  Cio.,  M.  B.,  108-116  S.  Desplalnes 
St,  Chicago,  lit 

Bakelite  Corp.,  30  B.  4  2d  St.,  New 
York,  N.  Y. 

Benolite  Corp.,  Manor,  Pa. 

Biwax  Corp.,  1017  S.  Kolmar  Ave.,  CHii- 
cago,  IlL 

Candy  &  Co.,  2515  W.  35th  St.,  (Chicago, 
Ill. 

Cochrane  Chemical  Co.,  432  Danforth 
Ave.,  Jersey  City,  N.  J 

Continental-Diamond  Fibre  Co.,  13  Chapel 
St.,  Newark,  Del. 

Dolph  Co.,  John  C.,  168A  Emmett  St., 
Newark,  N.  J. 

duPont  Plastics  Dept,  Arlington,  N.  J. 

Electrical  Engineers  Equipment  Co.,  25th 
Ave.  &  Division  St..  Melro.se  Park.  Ill. 

General  Cable  Corp..  420  Lexington  Ave., 
New  York.  N.  Y. 

General  Electric  Co.,  Appliance  and  Mer¬ 
chandise  Dent.,  Brldgenort.  Conn. 

Georgia  Rosin  Products  Co.,  Savannah, 
Ga. 

Q  &  W  Electric  Specialty  Co.,  7780  Dante 
Ave.,  Chicago,  Ill. 

Halowax  Corp.,  247  Park  Ave.,  New  York, 
N.  Y. 

Impervious  Varnish  Co.,  Rochester,  Pa. 

Insll-X  Co.,  198  Lafayette  PI..  Englewood, 
N.  J. 

Insulatine  Co.,  1  Broadwav,  New  York, 
N.  Y. 

Irvington  Varnish  &  Insulator  Co.,  10 
Argyle  Terrace,  Irvington,  N.  J. 

(See  Advertisement  Page  08) 

Johns-Manville,  22  E.  40th  St.,  New 
York,  N.  Y. 

Line  Material  Co.,  740  N.  Second  St.,  Mil¬ 
waukee,  Wis. 

Maas  and  Waldstein  Co.,  438  Riverside 
Ave.,  Newark.  N.  J. 

(See  Advertisement  Page  187) 

McGill  Mfg.  Co.,  Box  670,  Valnaralao,  Ind. 

Mica  Insulator  Co.,  200  Varick  St.,  New 
York.  N.  Y. 

Minerallac  Electric  Co.,  25  N.  Peoria  St., 
Chicago,  111. 

MTtchell-Rand  Insulation  Co..  51  Murrav 
St.,  New  York.  N.  Y. 

Nukem  Products  Corp.,  70  Niagara  St., 
Buffalo,  N.  Y. 

Okonlte  Co.,  Canal  St..  Passaic,  N.  .T. 

Pioneer  Asnhalt  Co..  435  N.  Michigan 
Ave.,  Chicago,  Til. 

Robertson  fTiemical  Co.,  9808  Meech  Ave., 
Cleveland,  Ohio 

Rockbestos  Products  Corp..  308  Nicoll  St., 
New  Haven.  Conn. 

Roehling’s  Sons  Co.,  .John  .A.,  Trenton, 
N.  J. 

Rusgreen  Mfg.  Co..  14262  Birwood  .Ave., 
Detroit.  Mich. 

Sauerelsen  Cements  Co..  Sharpsburg,  Sta¬ 
tion,  Plttshnreh,  Pt. 

Sterling  Varnish  Co.,  Haysville,  Pa. 

Trotter  &  Co.,  E.  T.,  504  .Tohnson  Ave., 
Brooklyn,  N.  Y. 

TTnlted  States  Rubber  Co..  1230  Sixth 
Ave.,  New  York.  N.  Y. 

Westlnghou.se  Electric  &  Mfg.  Co.,  East 
Pltt.sburgh,  Pa. 

Znpbar  Mills.  Inc..  118-80th  St..  Brook¬ 
lyn.  N.  A'. 

(See  Advertisement  Page  140) 


Winders. 


COIL  WINDERS — see 

Coll  Winding 


Windings. 


COIL  WINDINGS — see  Colls  and 
Windings 


Wire. 


HOOKUP  WIRE 


Birnbach  Radio  Co.,  145  Hudson  St.,  New 
York,  N.  Y. 

Bnaton  Inanlated  Wire  tt  Cable  Co.,  65 
Bay  St.,  (Dorchester)  Boston,  Mass. 

(See  Advertisement  Page  142) 

Consolidated  Wire  &  Associated  Corps., 
Peoria  &  Harrison  Sts.,  Chicago,  Ill. 

Cornish  Wire  Co.,  15  Park  Row,  New 
York,  N.  Y. 

Crescent  Insulated  Wire  &  Cable  Co., 
Trenton,  N.  J. 

Electric  Auto-Lite  Co.,  Wire  Div.,  3529 
24th  St.,  Port  Huron,  Mich. 

Essex  Wire  Corp.,  14310  Woodward  Ave., 
Detroit.  Mich. 

Fleron  &  Son,  Inc.,  M.  M.,  113  N.  Broad 
SL,  Trenton,  N.  J. 

General  Cable  Corp.,  420  Lexington  Ave., 
New  York,  N.  Y. 

General  Insulated  Wire  Corp.,  53  Park 
PI.,  New  York.  N.  Y. 

Insuline  Corp.  of  America,  30-30  Northern 
Blvd.,  Long  Island  (jity,  N.  Y. 

Lenz  Electric  Mfg.  Co.,  1751  N.  Western 
Blvd.,  Chicago,  Ill. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  Mass. 

Phelps  Dodge  Copper  Products  Corp.,  40 
Wall  St.,  New  York,  N.  Y. 

Precision  Tube  Co.,  S88K  Terrace  8t., 
Philadelphia,  Pa. 

(See  Advertisement  Page  114) 

Rockbestos  Products  Corp.,  308  Nicoll  St., 
New  Haven,  Conn. 


MAGNET  WIRE 


Acme  Wire  Co.,  1255  Dlxwell  Ave.,  New 
Haven,  Conn. 

American  Steel  A  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland,  Ohio 

American  Wire  Div.,  Electric  Auto-Lite 
Co.,  Port  Huron,  Mich. 

•Anaconda  AVlre  &  Cable  Co.,  85  Broad¬ 
way,  New  York,  N.  Y. 

(See  Advertisement  Page  13) 

Ansonia  Electrical  Co.,  Ansonia.  Conn. 

Belden  Mfg.  Co.,  4673  W.  Van  Buren  St., 
Chicago,  HI. 

(See  Advertisement  Page  71) 

Bradford,  Kyle  &  Co.,  Plymouth,  Ma-ss. 

Chase  Brass  &  Copper  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Cornish  Wire  Co.,  15  Park  Row,  New 
York,  N.  Y. 

Crescent  Insulated  Wire  &  Clable  Co., 
Olden  &  Taylor  Aves.,  Trenton.  N.  J. 

Essex  W'ire  Corp.,  14310  Woodward  Ave., 
Detroit,  Mich. 

General  Cable  Corp.,  420  Lexington  Ave., 
New  York,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

(See  .Advertisements  Pages  7,  15,  19) 

Holyoke  Wire  &  Cable  Corp.,  720  Main 
St.,  Holyoke,  Mass. 

Kennecott  Wire  &  Cable  Co.  (Phlllips- 
dale).  Providence,  R.  I. 

Lenz  Electric  Mfg.  Cq.,  1751  N.  Western 
Ave.,  Chicago,  Ill. 

Ma.s.sachusetts  Electric  Mfg.  Co.,  11  Mar¬ 
gin  St.,  West  Lynn,  Mass. 

New  England  Electrical  Works,  365  Main 
St.,  Lisbon,  N.  H. 

Phelps  Dodge  Copper  Products  Corp.,  40 
Wall  St.,  New  York.  N.  Y. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
Third  St.,  Philadelphia,  Pa. 

Rea  Magnet  Wire  Co.,  E.  Pontiac  SL,  Fort 
Wayne,  Ind. 

Rockbestos  Products  Corp.,  308  Nicoll  SL, 
New  Haven,  Conn. 

Roebling’s  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Rome  Cable  Corp.,  330  Ridge  St.,  Rome, 
N.  Y. 

Wheeler  Insulated  Wire  Co.,  378  Wash¬ 
ington  Ave..  Bridgeport,  Conn. 

Winsted  Div.  of  Mndsoa  Wire  Co.,  Wln- 
sted.  Conn. 

(Hee  Advertisement  Page  134) 


RESISTANCE  and  FILAMENT  WIRE 


Acorn  Insulated  Wire  Co.,  225  King  St., 
Brooklyn,  N.  Y. 

Alden  Products  Co.,  715  Center  SL,  Brock¬ 
ton.  Mass. 

Alpha  Wire  Corp.,  50  Howard  St..  New 
York.  N.  Y. 

American  Wire  Div.  of  Electric  Auto-Lite 
Co..  3529  24th  SL.  Port  Huron.  Mich. 

.Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York,  N.  Y. 

(See  .Advertisement  Page  13) 

Belden  Alfg.  Co.,  464  7  W.  A'an  Buren  St., 
Chicago,  III. 

(See  Advertisement  Page  71) 


Alloy  Metal  Wire  Co.,  13th  SL  &  Penn¬ 
sylvania  Ave.,  Moore,  Pa. 

American  Brass  Co..  Waterbury,  Conn. 

American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland,  Ohio 

Calllte  Tungsten  Corp.,  544  39th  SL,  Union 
City.  N.  J. 

Cohn,  Sigmund,  44  Gobi  St..  New  York. 
N.  Y, 

(See  Advertisement  Page  12) 

Driver  Co..  Wilbur  B.,  150  Riverside  .Ave., 
Newark.  N.  J. 

(See  .Advertisement  Page  139) 

Drlver-Harris  Co.,  Harri-son,  N.  J. 

Hoskins  Mfg.  Co.,  4447  Lawton  Ave.,  De¬ 
troit.  Mich. 

Jelliff  Mfg.  Corp.,  C.  O..  200  Pequot  Ave., 
Southport,  Conn. 

Prentiss  &  Co.,  George  W.,  439  Dwight 
SL,  Holyoke,  Ma.ss. 

Rockbestos  Products  Corp.,  308  Nicoll 
St..  New  Haven.  Conn. 

Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 
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Acheson  Colloids  Coro . 

Acme  Electric  &  Mfg.  Co . . 

Advance  Electric  Co . - 

Advance  Solvents  &  Chemical  Corp 

Aerovox  Corp . 

Allied  Control  Co . 

American  Electro  Metal  Corp . 

American  Lava  Corp . 

American  Microphone  Co . 

American  Platinum  Works . 

American  Transformer  Co . 

Ampercx  Electronic  Products,  Inc 
Inside  I 

Anaconda  Wire  &  Cable  Co . 

Associated  Research,  Inc . 

Astatic  Corp . 

Atlas  Sound  Corp . 

Audak  Company . 

Audio  Development  Co . 

Autocall  Co . 

Automatic  Electric  Co . 


Karp  Metal  Prod-.’cts  Co. 
Kenyon  Transformer  Co.. 

Kester  Solder  Co . 

Keuilel  &  Esser  Co . 

Kirkland  Co.,  H.  R . 

KuriAan  Electric  Co _ 


Lampkin  Laboratories . 

Lapp  Insulator  Co . 

Lenz  Electric  Mfg.  Co . 

Lewyt  Metal  Products  Co.. 
Lingo  &  Son,  Inc.,  John  E 


Maas  and  Waldstein  Co . 

Magnetic  Windings  Co . 

Mstllory  &  Co.,  Inc.,  P.  R . 

McGraw-Hill  Book  Co.,  Inc.... 

Measurements  Corp . 

Mica  Insulator  Co. . 

Millen  Mfg.  Co.,  Inc.,  James.. 
Million  Radio  &  Television  Lab. 

Monarch  Mfg.  Co . 

Monsanto  Chemical  Co . 


AIJDAX 


Bakelite  Corp . 

Ballantine  Laboratories,  Inc . 

Belden  Mfg.  Co . 

Bentley,  Harris  Mfg.  Co . 

Ben  wood  Linze  Co . 

Biddle  Co.,  James  G . 

Blaw-Knox  Co . 

Bliley  _  Electric  Co . 

Boonton  Radio  Corp . 

Boston  Insulated  Wire  &  Cable  Co. 

Bradley  Laboratories,  Inc . 

Brainin  Co.,  C.  S . 

Brand  &  Co.,  William . 

Brush  Development  Co . 

Bud  Radio,  Inc . 


National  Company . 

National  Vulcanized  Fibre  Co. 
New  York  Transformer  Co.... 
Norwalk  Transformer  Corp.... 


RELAYED-FLIJX 

Micr  odjnc 


Ohmite  Mfg.  Co . 

Onan  &  Sons,  D.  W . 

Oxford-Tartak  Radio  Corp. 


Park  Metalware  Co . 

Phillips  Recessed  Head  Screws 
Pioneer  Gen-E-Motor  Corp... 

Precision  Apparatus  Co . 

Precision  Tube  Co . 

Presto  Recording  Corp. ...... 


Most  important  wide-rangie  develop¬ 
ment  since  the  advent  of  the  pick¬ 
up  in  1926.  The  “RELAYED- 
FLUX”  principle  makes  possible  a 
moving  system  far  beyond  anything 
yet  devised  .  .  .  capable  of  repro¬ 
ducing  all  the  fine  detail  engraved 
at  the  original  recording — MICRO¬ 
DYNE  bears  out  the  contention  of 
scientists  that  high-fidelity  is  possi¬ 
ble  only  with  a  Moving-Inductor 
system. 


Callite  Tungsten  Corp . 

Cannon  Electric  Development  Co 

Carborundum  Co . 

Carter  Motor  Co . 

Centralab  Div.,  Glqbe-Union,  Inc 

Cinch  Manufacturing  Corp . 

Clarostat  Mfg.  Co . 

Cohn,  Sigmund . 

Continental  Diamond  Fibre  Co. 

Continental  Electric  Co . 

Comell-Dubilier  Electric  Corp... 

Coming  Glass  Works . 

Cramer  Co.,  Inc.,  R.  W . 

Cross,  H . 


Radio  City  Products  Co . . . 141 

Radio  Corp.  of  America. ...  Inside  Back  Cover 

RCA  Mfg.  Co . Back  Cover 

Radio  Specialties  Co . 142,  149 

Kauland  Corp .  128 

Rawson  Electrical  Instrument  Co .  127 
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Richardson  Co .  6 

Rider  Publisher,  Inc.,  John  F .  140 


Shallcross  Mfg.  Co . 

Sherron  Metallic  Corp . 

Sigma  Instruments,  Inc . 

Signal  Indicator  Corp . 

Simpson  Electric  Co . 

Sola  Electric  Co . 

Solar  Mfg.  Corp . 

Speer  Carbon  Co . 

Stackpole  Carbon  Co . 

Standard  Electrical  Products  Co. 

Standard  Pressed  Steel  Co . 

Superior  Electric  Co . 

Superior  Tube  Co . 

Synthane  Corp . 


Daven  Co . 

De  Jur-Amsco  Corn.... 
Doolittle  Radio,  Inc. . . 
Doyle,  Inc.,  James  W. . 

Drake  Mfg.  Co . 

Driver  Co..  Wilbur  B. . 
Du  Mont  Labs,  Allen  B, 
Dunn  Inc.,  Struthers. . . . 


#  Flat  within  ±  1 1/,  db  ta 

over  10.,000  cyeles 

#  Vibratory  momentum  ex> 

tremely  low 
0  VbHenee  of  distortion 

#  High  stylus  eomplianee 

#  I.OW'  Poiut-pressure 

#  f'omplete  with  special  arm 


Eicor,  Inc . . . 

Eisler  Engineering  Co . 

Eitel- McCullough,  Inc . 

Electrical  Research  Products,  Inc. 
Erie  Resistor  Corp . 


Taylor  Fibre  Co . 

Taylor  Tubes,  Inc . 

Tech  Laboratories . 

Terminal  Radio  Co . 

Thomas  &  Skinner  Steel  Pds.  Co.. 
Thordarson  Electric  Mfg.  Co.... 
Triplett  Electrical  Instrument  Co. 

Union  Carbide  &  Carbon  Corp. . , 
United  Electronics  Co . 


With  or  without  Jewel  Point,  the 
sharp,  clean-eut  /ac  simile  repro¬ 
duction  of  MICRODYNE  —  regard¬ 
less  of  climatic  conditions  —  is  a 
marvel  to  all  who  have  put  it  to  the 
only  test  that  really  counts  .  •  . 
the  EAR  test. 


Fairchi'd  Aviation  Corp. . . 
Ferranti  Electric,  Inc. . . . 
Ferris  Instrument  Corp.... 

Ferrocart  Corp . 

Formica  Insulation  Co. . . . 
Franklin  Mfg.  Corp.,  A.  W. 


General  Ceramics  Co . 

General  Electric  Co . 

General  Radio  Co . 

G-M  Laboratories,  Inc. . . . 
Goat  Metal  Stampings,  Inc. 
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Webster  Electric  Co . 

Western  Electric  Co . 

Weston  Electrical  Instrument  Corp. 
Westinghouse  Electric  &  Mfg.  Co... 

White  Dental  Mfg.  Co.,  S.  S . 

Wilson  Co.,  H.  A . 

Wincharger  Corp . 


Pickup  List  Prices 

ai2.5o  go  ^laa.oo 


Hallicrafters  Co . 

Hardwick  Hindlc,  Inc . 

Harvey  Radio  Co.,  Inc . 

Heinemann  Circuit  Breaker  Co. 

Heintz  &  Kaufman,  Ltd . 
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Hipower  Crystal  Co . 
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Hytron  Corp . 


HIGH  FIDELITY  Cl  TTER.S 
List  to  $98.00 


Zophar  Mills,  Inc. 


WITH  HUH  COAIPLI.WKNTS 

A  copy  of  “PICK-UP-FACTS”  is  yours 
for  the  asking.  It  answers  many  ques¬ 
tions  concerning  record  reproduction. 


Profeaaional  Services 


Industrial  Timer  Corp . 

Instrument  Resistors,  Inc . 

Insuline  Corp.  of  America . 
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International  Resistance  Co . 
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Kahle  Engineering  Corp . 

Miles  Reproducer  Co.,  Inc . 


AUDAK  UOMDANY 

500  Fifth  Avenue  New  York  City 

^‘Creators  of  High  Grade  Electrical 
and  Acoustical  Apparatus  Since  1915” 


lensen  Radio  Mfg.  Co. 
[ones,  Howard  B . 
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